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1879. 

January  7,  1879. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Fortj'-seven  persons  present. 

A  paper  entitled  "Description  of  a  New  Species  of  Goniobran- 
chiis,"  by  Andrew  Garrett,  was  presented  for  publication. 

The  death  of  the  Rev.  Dr.  E.  R.  Beadle  was  announced. 

A  committee  consisting  of  Mr.  J.  H.  Redfield,  Dr.  R.  E.  Rogers, 
and  Dr.  Jos.  Leidy  was  appointed  to  draft  a  resolution  expressive 
of  the  Academy's  esteem  for  the  late  Rev.  Dr.  Beadle. 


January  14. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Forty  persons  present. 

A  paper  entitled  "  List  of  Land  Shells  inhabiting  Rurutu,  one 
of  the  Austral  Islands, '^  by  Andrew  Garrett,  was  presented  for 
publication. 

The  Committee  appointed  to  prepare  a  resolution  upon  the 
death  of  the  late  Rev.  Dr.  Beadle  presented  the  following,  which 
was  unanimously  adopted: — 

JResoJved^  That  in  the  death  of  our  late  i  ciate,  the  r.  Dr. 
Elias  R.  Beadle,  we  have  to  mourn  the  h  » 
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and  sincere  seeker  for  truth,  whose  attainments  in  knowledge  were 
so  broad,  and  so  diversified,  as  to  command  our  respect  and  admi- 
ration, and  whose  large  and  loving  heart  was  so  manifest  in  all 
his  deportment  and  intercourse  with  us,  as  to  win  our  esteem  and 
affection.  We,  therefore,  join  our  sympathies  with  all  tiiose  wlio 
have  been  bereft  of  his  instruction,  his  example,  and  his  fellowsliip, 
and  we  direct  that  these  sentiments  be  placed  upon  our  records, 
and  a  copy  of  the  same  be  transmitted  to  the  familj'  of  the  de- 
ceased. 


January  21. 

The  President,  Dr.  Rusghenberger,  in  the  chair. 

Thirty-four  persons  present. 

A  paper  entitled  "  Notes  on  some  Pacific  Coast  Fishes,"  by  W. 
N.  Lockington,  was  presented  for  publication. 

Solidago  odora  as  a  "  Tea"  Plant. — Mr.  Thomas  Meehan  drew 
attention  to  some  samples  of  dried  leaves  that  had  been  sent  for 
identification,  and  which  are  represented  to  be  in  extensive  use  in 
Berks  Co.,  Pa.,  as  a  beverage  under  the  name  of  "Blue  Mountain 
Tea."  Mr.  Meehan  found  the  leaves  to  belong  to  Solidago  odora^ 
The  infusion  had  a  slight  taste  of  fennel,  by  no  means  disagree- 
able, but  yet  with  little  more  attractions  than  catnip,  or  any  ordi- 
i^ary  *'  herb  tea,"  might  present. 


January  28. 

The  President,  Dr.  Rusghenberger,  iu  the  chair. 

Thirty-two  persons  present. 

A  paper  entitled  "  Further  Notes  on  the  Mechanical  Genesis  of 
Tooth-forms,"  by  Jno.  A.  Ryder,  was  presented  for  publication. 

On  Oordius^  and  on  some  Parasites  of  the  Rat. — Prof.  Leidy 
exhibited  a  curious  knotted  mass  of  living  hair-worms,  Gordius 
robustusf  which  had  been  sent  to  him  by  Dr.  S.  T.  Roman,  of 
Conowingo,  Cecil  Co.,  Md.  The  mass  had  been  picked  up  in  a 
gutter  at  the  edge  of  a  forest  near  Conowingo,  on  a  rainy  morning 
of  Dec.  15, 1878.  It  contained  52  male  individuals,  and  7  females. 
The  former  ranged  from  8  to  25  centimetres  in  length,  by  ^  to  f 
of  a  millimetre  in  thickness;  the  latter  range  from  14  to  19^  cen- 
timetres in  length,  by  1  millimetre  in  thickness.     The  females  are 
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generally  of  much  lighter  color,  and  more  robust  character  than 
the  males.  In  both  sexes  the  body  is  most  attenuated  anteriorly, 
but  in  the  female  the  body  is  nearly  as  thick  at  the  posterior  ex- 
tremity as  it  is  at  the  middle.  Some  of  the  smaller  males  are  pale 
brownish-white,  but  most  of  them,  from  the  smallest  to  the  largest, 
are  of  various  shades  of  brown  to  chocolate-brown.  The  females 
are  pale  brownish  to  darker  brownish.  In  both  sexes  the  head 
forms  a  convex,  whitish  eminence,  encircled  by  a  narrow  black 
ring,  from  which  a  band  of  brown  extends  dorsally  and  ventrally 
along  the  body.  The  posterior  end  of  the  body  is  likewise  of 
darker  color  than  the  part  just  in  advance. 

The  tail  of  the  male  makes  a  spiral  turn  inwardly,  and  is  furcate. 
The  forks  are  short,  curved,  slightly  divergent,  blunt  conical  pro- 
cesses. Just  in  advance  of  their  conjunction  internally,  there 
exists  an  inverted  crescentic  fold  of  browner  color  than  the  con- 
tiguous parts,  and  immediately  in  advance  is  the  genital  pore. 
The  interval  of  the  caudal  forks  is  smooth,  or  free  from  papillae. 

The  tail  of  the  female  appears  truncated ;  is  bluntly  rounded, 
feebly  clavate,  or  slightly  thicker  than  just  in  advance,  and  nearly 
as  thick  as  the  middle  of  the  body.  It  presents  a  terminal  pore, 
marked  by  a  brown  spot,  and  encircled  with  a  brown  rinjr. 

Under  a  moderate  magnifying  power,  the  brown  integument  is 
minutely  mottled  with  whitish  spots,  and  it  exhibits  fine  longitu- 
dinal and  diagonal  striation.  In  sunlight  it  is  beautifully  irides- 
cent as  in  the  earth-worm. 

The  worms  are  still  quite  livel}'.  When  disentangled  and  left 
alone  they  soon  become  again  knotted  together  in  a  compact 
rounded  mass  as  at  present,  with  the  heads  divergent,  and  writhing 
80  as  to  remind  one  of  the  head  of  the  fabled  Medusa. 

Prof.  Leidy  then  directed  attention  to  several  other  specimens 
which  had  been  sent  to  him  for  information.  One  of  these  is  a 
bunch  of  tapeworms,  15  individuals  of  Taenia  diminuta^  from  the 
intestine  of  a  rat.  The  other  is  the  liver  of  a  rat,  with  a  multitude 
of  cj'sts,  the  size  of  large  peas,  containing  Cydicercus  fasciolaria. 
In  a  letter,  accompanying  the  specimens.  Dr.  John  R.  Hewett 
states,  that  last  spring  he  had  examined  about  500  rats  {Man  de- 
cumanus)^  in  Carroll  Co.,  Mo.,  and  only  in  half  a  dozen  instances 
did  he  find  the  liver  free  from  the  parasite. 

Messrs.  Geo.  A  Binder,  Jacob  Binder,  Charles  Henry  Hart,  and 
H.  Dumont  Wagner  were  elected  members. 
The  following  papers  were  ordered  to  be  printed: — 
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NOTE  ON  HTBACETTM. 
BY  WM.  H.  GREENE,  M.D.,  AND  A.  J.  PARKER,  M.D. 

Among  the  native  remedies  from  the  Cape  of  Good  Hope,  ex- 
hibited at  the  Centennial  Exhibition,  was  a  peculiar  substance 
called  hyraceura,  which  was  supposed  to  be  the  inspissated  urine 
of  the  Cape  Hyrax  (Hyrax  capensis). 

The  material  was  obtained  from  Dr.  Leidy,  who,  in  the  Pro- 
ceedings of  tlie  Academy,  December,  1876,  p.  325,  gave  a  short 
account  of  it.  According  to  tiiis  account,  "  the  Hyrax  is  reputed 
to  inhabit  gregariously  rocky  places  at  the  Cape  of  Good  Hope, 
and  the  accumulated  urine  in  the  hollows  of  rocks,  gradually 
evaporating,  is  supposed  to  give  rise  to  the  product  in  question. 
It  is  reported  as  having  been  employed  in  medicine  with  the  same 
effect  as  castoreum." 

Prof.  Cope  remarked  that  "  a  material  resembling  the  concre- 
tion made  by  the  urine  of  the  Hyrax  was  found  in  the  fissures  of 
the  rocks  of  New  Mexico.  It  is  probably  the  fecal  and  renal 
deposit  of  the  wild  rat,  Neotoma.^^ 

About  two  3'ears  ago,  we  made  an  exhaustive  examination  of 
this  substance.  It  is  a  dark-brown,  brittle,  and  resinous  material, 
having  an  aromatic  odor,  and  a  bitter  taste.  About  56  per  cent, 
of  it  is  soluble  in  water,  and  nearly  one-third  of  the  residue  from 
the  aqueous  extraction  is  soluble  in  alcohol,  ether,  and  chloroform. 

The  soluble  material  amounts  in  all  to  about  70  per  cent.,  and 
the  remainder  is  composed  of  14  per  cent,  of  woody  fibre  and 
insoluble  organic  material,  and  16  per  cent,  of  sand  and  other 
inorganic  substances. 

On  ignition,  hyraceum  jMelds  about  34  per  cent,  of  ash,  which 
is  composed  of  chlorides,  sulphates,  phosphates,  and  carbonates 
of  the  alkaline  metals,  and  of  lime  and  magnesia.  It  also  contains 
nitrates  in  small  proportion. 

On  precipitating  the  organic  material  contained  in  the  aqueous 
extract  with  lead  acetate,  and  afterwards  decomposing  the  sus- 
pended precipitate  by  means  of  sulphuric  acid,  a  substance  was 
obtained  which  constitutes  the  greater  portion  of  the  organic 
material  soluble  in  water.  It  was  hard,  horny,  and  of  a  resinous 
character,  transparent,  and  of  a  bright  brown  tint.  It  probably 
consists  of  several  substances,  but  we  were  unable  to  obtain  a 
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sufficient  quantity  for  separation,  and  an  ultimate  organic  analysis. 
It  gives  out  a  fecal  odor,  and  seems  to  be  derived  from  fecal  matter. 

The  analysis,  the  details  of  which  are  suhjoincd,  shows  that  the 
substance  is  a  mixture  of  various  salts  and  organic  matter,  the 
latter  constituting  about  one-half,  and  containing  traces  of  urea, 
together  with  uric,  hippuric,  and  benzoic  acids.  We  also  obtained 
from  the  material  a  small  quantity  of  a  substance  having  a  sweet 
taste,  and  which  is  probably  glycocol(?)  derived  from  the  breaking 
up  of  hii)puric  into  benzoic  acid,  and  this  substance. 

Hyraceum  is  undoubtedly  derived  from  the  urine  of  some  animal, 
but  the  large  amount  of  lime  (6  per  cent.)  in  proportion  to  the 
other  salts,  and  the  character  of  the  organic  matter  contained,  in- 
dicates that  it  also  contains  fecal  matter. 

Analysis  of  Hyraceum, — Water,  by  dessication,  7  per  cent. 

A  microscopical  examination  revealed  nothing  of  importance. 
Woody  fibres,  particles  of  sand,  and  a  general  granular  appear- 
ance were  found. 

Dried  Material. 
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Organic  substances  soluble  in  water  .  .  .  37.44 
"  **  **  alcohol,  ether, 

and  chloroform    .        .        .        .        .        .        .14.54 

Woody  fibre,  and  insoluble  organic  substances ; 
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Iron 12 
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MORPHOLOOICAL  VOTSS  OV  THE  LIICBS    OF    THE   AHPHIUMIDJS,   A8 
nrDICATIKO  A  POSSIBLE  STVOVYICT  OF  THE  SUPPOSED  OEjIEEA. 

BY  JOHN  A.  BYDER. 

Little  attention  has  apparent l}*^  been  given  to  the  comparative 
history  of  the  limbs  of  the  known  8|>eeie8  of  Amphiuma,  Very 
3'onng  specimens  ilo  not  seem  to  have  lieen  usually  collected  for 
museums.  I  have  had  the  opportunity  to  study  such  a  series 
varying  from  6  to  8  inches  long,  and  about  ^th  inch,  or  a  little 
more,  in  diameter;  they  were  obtaineil  in  the  vicinity  of  Hiloxi, 
Mississippi,  and  are  the  property  of  the  Smithsonian  Institution 
at  Washington. 

From  these  it  ap|)ear8  that  the  digital  elements  of  the  limbs 
are  variable,  or  liable  to  variation  in  the  same  individual,  so  that 
in  some  the  number  of  digits  (two)  is  characteristic  of  Amphiuma^ 
and  in  others  (three)  they  are  characteristic  of  ^furarnoptns.  This 
blending  of  the  characters  of  the  two  genera  may  be  illustrated 
as  follows,  indicating  the  numl»er  of  digits  on  each  limb  by  nume- 
rals, arranged  in  fours,  the  first  pair  representing  the  digital  for- 
mula of  the  four  limbs,  thus:  (1)  {  g ;  (2)  j  J  ;  (3)  g  ^;  and  (4) 
I  {;  there  was  also  a  form  which  exhibited  no  outward  indication 
of  toes  on  the  front  pair  of  limbs,  the  digits  being  inclosed  in  a 

common  investing  integument ;  this  fifth  form  may  be  represented 

12  3 
in  this  manner  <      ,    It  is  plain  from  the  foregoing,  that  at  no  very 

remote  |)eriod  the  two  forms  which  are  now  l>elieved  to  character- 
ize distinct  genera  were  probably  one  and  the  same.  The  three- 
toed  form  (Murmnop«is)  is  said  to  be  confined  to  the  Southern 
United  States,  whilst  the  two-toed  form  {Amphiuma)  is  more 
widely  distributed,  extending  farther  north,  and  also  embracing 
the  distribution  of  the  former.  The  digital  formula  of  (1)  is 
Amphiuma  in  the  front  pair,  and  Mur«nopnis  in  the  hind  pair  of 
limbs;  that  of  (2)  is  Amphiuma  on  one  side  in  the  hinder  pair, 
and  Mtiratnopnis  on  the  other.  Normal  individuals  of  both  genera 
also  occur,  as  in  (3)  and  (4);  while  (5)  represents  the  l>eginning 
of  the  ditferentiation  of  a  third  generic  type,  if  the  numl>er  of 
digits  Ik?  goo<l  and  sufficient  to  characterize  genera.  Prof.  CofH?, 
who  has  probably  handled  more  specimens  of  Amphibia  than  any 
other  American  naturalist,  informs  me  that  he  thinks  these  varia- 
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tions  very  uncommon,  as  he  has  never  in  his  experience  met  with 
any  instance  in  which  tliere  was  as  much  variation  in  the  number 
of  digits  as  exhibited  in  these  Biloxi  specimens.  Tliej'  can  hardly, 
however,  be  regarded  as  monstrosities,  as  the  percentage  of  varying 
specimens  in  this  series  is  entirely  too  high.  I  am  inclined  to  be- 
lieve that  they  are  simply  instances  on  the  one  hand  of  reversion 
toward  a  still  older,  and  more  unspecialized  type,  and  on  the 
other  of  a  tendency  to  become  specialized  or  reduced,  as  in  the 
case  where  the  two  digits  are  covered  by  a  common  tegumental 
investment.  If  the  distribution  of  species  will  in  any  case  serve 
to  throw  light  upon  the  differentiation  of  genera,  I  think  that  in 
this  instance  we  may  assume,  with  much  show  of  reason,  that  the 
individuals  most  remote  from  the  centre  of  maximum  development 
of  species  and  individual^  exhibit  the  greatest  tendency  towards 
digital  reduction.  The  most  northern  form,  Amphiuma,  seems  to 
be  constantly  didactyle,  whilst  the  more  southern  forms  are  both 
di-  and  tridactyle,  which  would  seem  to  indicate  that  the  forms 
most  remote  from  the  centre  of  distribution  have  been  under  con- 
ditions tending  to  produce  didactylism  sjnichronously  with  di-  and 
tridactylism  at  the  centre  aforementioned.  This,  however,  is  only 
a  hypothetical  view  of  the  case. 

The  admission  of  Muraenopsis  and  Amphiuma  to  generic  rank  on 
account  of  a  difference,  which  is  here  shown  not  to  be  constant,  is 
doubtful.  The  digits,  which  from  the  fact  of  their  liaving  under- 
gone reduction,  seem  to  be  not  so  much  rudiments  as  vestiges  of 
former  digits,  render  the  legitimacy  of  the  distinction  even  more 
open  to  question.  For  I  think  it  cannot  be  doubted  that  such 
a  tendency  to  degenerate,  accompanied  with  a  consequent  ten 
deney  to  produce  synthetic  characters,  shows  clearly  that  nature 
has  not  yet  concluded  that  the^'  shall  be  genera,  notwithstanding 
the  dicta  and  definitions  of  systematists. 


'^ 
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OH  THX  LAHD  SHELLS  OF  THE  HEXICAV  I8LAHD  OF  OUABELUPE, 

COLLSCTSl)  BT  DA.  S.  PALXSE. 

BY  W.  O.  BIXXEY. 

The  island  of  Giindi*ln|>e  is  about  220  miles  from  San  Diejro,  off 
the  west  i-oast  of  Lower  California.  Its  molluscous  fauna  has  for 
the  first  time  been  made  known  bv  the  researches  of  Dr.  Edward 
Palmer,  who  visited  it  in  1875.  He  found  numerous  fragments  of 
snail  shells  which  hnd  been  devoured  b}'  a  spei'ies  of  mouse,  the 
onl}*  inhabitant  of  the  island.  These  fragments  appear  to  belong 
to  Arionla  Rowelli,  Neweomb  (see  L.  &  F.  \V.  Sh.  of  X.  A.  I.  p. 
1H5),  a  species  found  in  Lower  California.  Some  i>erfect  shells 
Were  fountl,  among  them  a  smaller  variel}-.  A  riant  a  fact  a  ^  Xew- 
eomb,  was  also  foun<l,  the  variety  with  o|)en  umbilicus,  like  that 
form  found  fossil  on  San  Nicolas  Island,  California. 

The  most  interesting  discovery,  however,  is  that  of  living  s|>e- 
oimens  of  liinneya  notabiiix^a  species  found  also  on  the  California 
island  of  Santa  Barbara.  There  is  strong  reason  for  believing 
the  Mexican  genus  Xanthonyx  to  be  syncmymous  with  Binnt'ya. 
We  may  suppose,  therefore,  that  from  Mexico  the  genus  has  been 
introduced  b}'  the  usual  means  of  distribution  to  this  island  of 
(tuadclupe,  and  thence  to  Santa  Barbara.  Thus,  its  presence  on 
the  latter  island  is  accounted  for,  which  was  not  the  case  when 
we  had  onlv  the  mainland  of  California  to  lo<»k  to,  as  its  absence 
there  has  lieen  proved.  So,  also,  in  the  case  of  Arionia  favta^  we 
may  account  for  its  distribution  b}-  supposing  it  to  have  l>een  in- 
troduced from  some  unknown  locality  on  the  mainland  to  (iuadc- 
lui>e  first,  an<l  thence  to  the  California  islands. 

The  s)K*oimens  collected  are  in  the  Museum  of  the  Boston 
Society  of  Natural  History. 

Four  s|)ecies  of  Orthoptera  were  collected  also.  One  of  these 
is  shown  b}*  Dr.  Scudder  to  l»e  identical  with  a  Mexican  species, 
and  two  of  the  others  have  also  been  found  at  San  Diego. 
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LIST  OF  LAND  SHELLS  INHABITING  BTJBUTU,  ONE  OF  THE  AUSTRAL 
ISLANDS,  WITH  KEMABKS  ON  THEIR  STNONYHT,  GEOGRAPHICAL 
RANGE,  AND  DESCRIPTIONS  OF  NEW  SPECIES. 

BY  ANDREW  GARRETT. 

Tlie  small  island  of  Rurutu  =  Oheatora  of  Capt.  Cook,  lies  in 
south  lat.  22°  34',  and  west  Ion.  150°  13',  which  is  about  320  miles 
S.  S.W.  from  Tahiti.  As  near  as  I  can  ascertain  it  is  about  eight 
miles  in  length,  and  has  an  elevation  of  about  1500  feet,  over  100 
feet  of  which  consists  of  ancient  coral  reefs,  which  have  been  up- 
heaved to  that  altitude. 

Mr.  Hugh  Cuming  was  the  first  who  visited  the  island  for  the 
purpose  of  collecting  shells,  and  discovered  two  or  three  new  spe- 
cies. The  next  experienced  collector,  Mr.  Charles  De  Gage,  who 
resides  there,  gathered  a  number  of  land  shells,  which  he  kindly 
forwarded  to  me  for  identification,  and  which  form  the  subject  of 
this  paper. 

Microcystis  snbtilis,  Anton. 

Helix  subtilis^  Auton,  Verz.  p.  35 ;   Pfeiffer,  Mon.  ^jbI.  vol.  II.  p.  88  ; 

Reeve,  Conch.  Icon.  pi.  Ill,  fig.  626. 
Helix  vitrinella,  Pfeiffer,  Symb.  vol.  II.  p.  41. 
Helicopsis  vitrinelln^  Beck,  Ind.  p.  20. 
Nanina  [Microcystis)  subtilisy  Albert,  p.  60. 

Oheatora  =  Rurutu  (Cuming). 

This  species  was  not  found  by  De  Gage. 

Microcystis  punotifera,  sp-  nov. 

Shell  small,  imperforate,  orbicular,  depressed,  thin,  smooth, 
shining,  transparent,  light-l>rownish  horn  color,  dotted  with  white; 
spire  convex  ;  suture  linear ;  whorls  4^,  depressh'  convex,  radi- 
alely  striate  beneath  the  suture,  moderately  and  regularly  increas- 
ing; the  last  not  descending  in  front,  rounded  on  the  periphery; 
base  indented ;  aperture  sub-vertical,  orbicular  lunate,  wider  than 
deep ;  peristome  straight,  simple,  margins  remote ;  columella 
slightly  thickened  with  callus. 

Ileiglit  3,  major  diameter  4|  mill. 

It  is  smaller,  and  darker  colored  than  suhtilis^  which  latter  is 
pale  horn  color,  and  six  mill,  in  diameter.  It  is  more  like  M,  hrun- 
nea  collected  by  Cuming  at  Pitcairn's  Island,  which  is  about  the 
same  color,  with  white  dots,  but  like  subtilis  is  six  mill,  in  diameter. 
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•^Ptl  ainliilio*i<e*vJ'*^*^*i*K  thin,  translucent,  yellowisli-horn  color, 

-i-  ->r  n;  ti*iiiM*IUK^K  «vi-i  the  last  whorl  with  radintinp^  flexiions 

?3^^*ic*  fttriiH*!! ;  m^lMtoly  ribU'il  with  small  thin  fl(*xiious  comUi?, 

r*    fc-"OftHjiltHl  ^  »ih  miort^soopioal  raised  lines ;  spire  doprcHsl y  con- 

-,.-     ^utirn*  *uKoa«»lii'ulale;   whorU  5,  convex,  narrow,  slijrhtly 

.1—1  near  tlio  snliirt*;  slowly  an<l  rejiularly  increasintr,  the  last 

*..     vMHrndin^:  in  front,  sulnangular  on  the  periphery;  umhilicns 

ifci^v  al^>wt  om*- fourth  the  major  diameter  of  the  shell;  aiM*rture 

^jiBtrwbat  ohUipie,  depressly  lunate;  parietal  region  with  a  small 

•r.^Ti,.vini(  lamina  on  the  upper  third  of  the  wall ;  peristome  acute, 

^-i-^bt,  with  ivmote  maririns. 

Major  <linmeter  3^,  height  2  mill. 

The  fine  H)tiral  striiv,  thin  rihs,  single  parietal  lamina,  and  de- 
,.T|jLU'd  Huh-angular  hody  whorl  arc  its  most  prominent  characters, 
luti  will  readily  distinguish  it  from  any  of  the  south  Polynesian 
^«<ries. 

Shell  umhilicate,  sulmliscoiil,  thin,  translucent,  corneous  or  lute- 

fin*,  horn  color^ spire  more  or  less  <liHtinctIy  tessellated  with  dn'st- 

TOt-bfown,  and  the  last  whorl  radiately  strigate  with  the  same  hue, 

liitf  stripes  sometimes  dexuous,  ami  the  base  either  unicolor  or 

«.ii)nuHl  with  stripes;  sculpture consistingof  tine, closely-set, radiat- 

jg^.slightly  arcuatc,tliin,coHtulatestriie,  smaller  and  morecn»wded 

beneath;  spire  convex,  apex  planulate;  suture  canaliculate;  whorls 

<i,  convex,  narniw,  swollen  next  the  suture,  slowly  and  regularly 

increasing,  the  last  not  detiected  in  front,  slightly  depressi>d,  and 

somewhat  tumid  ;  basi*  mcHieratcly  convex,  with  a  small  but  dei*p 

umbilicus;  a|M*rture  slightly  obliipie,  narrow,  lunate;  the  palate 

with  five,  ami  the  parietal  wall  with  three  revolving  lamina;  |>eri8- 

tome  acute,  straight,  margins  remote. 

Major  diameter  3,  height  1|  mill. 

Closely  alliecl  to  /*.  i/riw;)iV/ij*iVc,  but  may  l)C  distingui}«hcd  by 
its  coarser,  rib  lilce  strin?,  more  oblique  ai>erturc,  smaller  umbilicus, 
and  more  depressed  botly  whorl. 

PartaU  hjaliaa,  Broderip. 

/^lrrl|^^^y.»'^Vl.  ilrolffip.  Pn><\  Z.»»l.  Soc.  tS3'2,  p.  3*2. 
IhiUnnn  hjfuiin'n.  SowiThy,  Conrli.  111.  flif.  0. 
H'ilhnun  hyalinun^  PffitrtT,  M«»ii.  lb*!,  vol.  II.  p,  67. 
J\irtulu»  hyiiUnut^  Ufck,  I  ml.  p.  47. 
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Judging  from  the  number  sent  this  is  an  abundant  species.  A 
few  3'ear8  ago  I  received  a  large  quantity  from  Tubuai,  also  one 
of  the  Austral  group,  and  nearly  100  miles  east  of  Rurntu.  That 
group  is,  without  doubt,  its  specific  centre,  or  metropolis. 

The  most  surprising  feature  in  the  geographical  distribution  of 
this  species  is  its  occurrence  in  three  distinct  groups  of  islands. 
It  is  found,  though  sparingly,  in  nearly  every  valley  in  Tahiti, 
which  is  over  300  miles  from  its  metropolis.  I  also  obtained  it  at 
Mangaia,  one  of  the  Cook's  or  Hervey  Islands,  400  miles  west  of 
Kurutu. 

Had  it  only  been  detected  in  one  or  two  valleys  in  Tahiti,  its 
introduction  could  have  been  attributed  to  human  agency.  But 
when  we  consider  its  wide  diffusion  we  can  only  account  for  its 
presence  either  by  a  separate  creation  of  the  same  species  in  tiiree 
groups  of  islands,  or  speculate  on  its  distribution  in  some  remote 
period,  when  the  three  groups  formed  a  single  large  island,  or 
part  of  a  continent. 

After  a  careful  comparison  of  many  examples  from  the  three 
groups  of  islands,  I  cannot  detect  the  slightest  variation.  Shells 
from  the  same  localit}'  vary  slightly  in  the  length  of  the  spire,  in 
size  and  thickness. 

It  is  a  strictly  arboreal  species,  and  may  be  distinguished  by 
its  uniform  white  color,  flat,  and  widely -expanded  peristome,  and 
gibbous  columella  lip. 

Reeve's  figure  is  too  much  elongated. 

Stenogyra  jiinoea,  Gould. 

Bulimus  junceus,  Gould,  Proc.  Bost.  Soc.  1846,  p.  191 ;  Ex.  Shells,  p. 

76,  fig.  87— Pfeiffer,  Mon.  Hel.  vol.  II.  p.  220. 
Stenogyra  upolsnsis^  Mousson,  Jour.  d.  Conch.  1865,  p.  175. 
Bulimus  upolensis,  Pfeiffer,  Mon.  Hel.  vol.  VI.  p.  100. 

This  common  species  is  very  widely  diffused  through  Polynesia. 
I  have  found  it  inhabiting  all  the  groups  north  of  the  equator, 
and  south  at  all  the  islands  from  the  Marquesas  and  Paumotus  to 
the  Viti  group,  and,  in  all  probability,  it  ranges  further  west. 

They  are  found  under  loose  stones,  beneath  decayed  wood,  and 
among  dead  leaves,  and  range  from  near  the  seashore  to  2000  or 
more  feet  above  sea-level.     The  animal  is  light  yellow. 

Vertigo  pedioulns,  Shaitleworth. 

Pupa  pedieulus,  Shutt.,Bem.  Mitth.  1852,  p.  296— Pfeiffer,  Mon.  Hel. 
vol.  III.  p.  557 — Mousson  (Var.  Samoenaia)^  Jour,  de  Conch.  1865, 
p.  175. 
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Vertigo  pfdieulu9,  Pffiffer,  Vers.  p.  177. 

Pupa  »phyrad%nm  {SiimoenMW)^  Paetal,  Cat.  Concli.  Sam.  p.  108. 

Pupa  nitent^  Pease,  Proc.  Zool.  Soc.  1860,  p.  459 — Pfeitfer,  3Ion.  llel. 

vol.  VI.  p.  3>9. 
Piipa  hyalina,  Zelel>or,  Pfeiffer,  Mon.  Hel.  vol.  VI.  p.  329. 
.'  Vertigo  niieea,  Gould,  Proc.  Bost.  Soc.  180*3,  p.  280. 

The  few  8|)ei'iiiieii8  received  iliffer  none  from  Tahitian  and  Cook's 
Islands  examples. 

At  the  latter  location  I  fonnd  thera  in  vast  numl)ers  on  stony 
ground  in  a  grove  near  the  seasliore,  ])ut  comparatively  rare  in 
the  mountain  ravines.  It  cK-eurs  in  more  or  less  abundance  at  all 
the  Polynesian  Islan<l8,  also  at  the  Yiti  group,  and  ()erhaps  ex- 
ten<ls  further  west. 

I  ohtained  Mr.  Pease's  type  specimens  of  nitens  at  Khon,  a  low 
coral  island  in  the  Caroline  or  Marshall  group.  When  he  <le- 
scrilwd  that  species  he  was  not  aware  that  Mr.  Shuttleworlh  had 
auticipateil  him  in  his  pediculua^  described  from  Tahitian  and 
Marquesian  examples. 

It  is  evident  from  Mr.  Pease's  remarks  on  page  403,  Proceedings 
of  the  Zoological  Society  for  1871,  that  he  entertained  doulits  of 
the  specific  weight  of  his  nitens  and  Gouhl's  nnrca. 

Many  years  ago  I  collected  a  sjiecies  of  Vertigo  near  llilo, 
Hawaii,  where  Dr.  Gould's  ty|)es  were  obtained,  and  as  near  as  I 
can  recollect  they  dittered  none  from  pediruhm. 

The  descripti<»n  of  nacca  is  so  brief  and  unsatisfactory  that  I 
cannot  decide  with  certainty,  so  have  markeii  it  doubtful. 

The  following  is  Gould's  diagnosis: — 

'*T.  ovata,  lucida,  alabastrica,  tennuissima,  striata;  anfr.  4  -f- 
ventric<»8us  apice  obtuso ;  sutura  profunda ;  apertura  sulK'ircularis 
dente  palatali  (intenlum  bifido)  dentc  columellari,  dcnte  basali 
dente<pie  labiali  armata;  ])eritremate  valde  reflexo;  umbilico  ri- 
niato. — Axis  i^^,  diam.  /.j,  poll"  (Gould). 

With  res|K;ct  to  Zelebor's  hi/alina^  which  is  elaborately  de- 
Bcril»eiJ,  I  do  not  henitate  to  add  it  to  the  8ync»nymy  of  pedictilu^t. 

The  variation  of  jyediruluti  consists  in  the  more  or  less  obloug 
form,  distinctness  of  striatiou,  more  or  less  turgid  whorls,  com- 
presnion  of  the  base,  an<l  size  of  the  rimate  umbilicus.  The 
parietal  lamina  is  usually  double,  though  often  sin;:le.  or  bifurcate, 
and  like  the  eoluinellar  tooth  is  constant.  The  palate  is  usually 
furnished  with  three  teeth,  which  may  be  considered  the  normal 
nuuiU'r,  though    they    fre<piently  vary,  and    may    be   altogether 
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absent.  Sometimes  they  are  duplicated,  or  double,  and  more 
rarely  ma}'^  be  seen  rudimentary  or  secondary  denticles  besides 
the  normal  number. 

Tornatellina  oblonga,  Pease. 

Tornatellina  oblonga,  Pease,  Proc.  Zool.  Soc.  1864,  p.  673— Pfeiffer, 

Mon.  Hel.  vol.  VI.  p.  264. 
Tornatellina  bactllaris,  Mousson,  Jour,  de  Conch.  1871,  p.  16,  pi.  3, 

fig.  5. 

A  common  species,  ranging  from  the  Marquesas  and  Paumotus 
to  the  Samoa  Islands,  and  perhaps  extends  further  west  to  the 
Viti  group. 

Prof.  Mousson  gives  an  accurate  description  of  oblonga  under 
the  name  bacillaris^  from  Samoa  examples  collected  by  Dr.  Graffe. 

They  are  found  among  dead  wood  and  leaves,  and  sometimes  on 
the  fronds  of  ferns.  They  range  from  near  the  seashore  to  2000 
or  more  feet  above  sea-level. 

Mr.  Pease^s  type  specimens  were  collected  at  the  Society  Islands. 

Tornatellina  oonioa,  Mousson. 

Tornatellina  eonica^  Mousson,  Jour,  de  Conch.  1869,  p.  342,  pi.  14,  fig. 

8 ;  1.  c.  1870,  p.  128  ;  1.  c.  1871  (Var.  impressa),  p.  16. 
Cionella  iLeptinaria)  conica,  Paetel,  Cat.  Conch.  Sam.  p.  106. 
Tornatellina  oblonga,  Pease  (Part),  Proc.  Zool.  Soc.  1864,  p.  673. 

This  species,  which  is  not  uncommon,  ranges  from  the  Marque- 
sas to  the  Viti  Islands,  and  was  collected  by  Dr.  Graffe  on  the 
low  coral  islands  of  Ellice's  group  in  central  Polynesia. 

Mr.  Pease  received  from  me  some  of  these  shells  intermixed 
with  oblonga^  and  supposing  the  two  to  be  identical  he  included 
them  in  his  diagnosis  of  that  species.  Since  then  I  have  collected 
thousands  of  specimens  of  both  species  at  the  various  groups ; 
and  have  hundreds  now  before  me  of  all  ages,  and  do  not  hesitate 
to  pronounce  them  quite  distinct.  The  shell  under  consideration 
I  refer  to  Mousson's  conica.  His  variety  impressa  is  not  un- 
common in  S.  E.  Polynesia. 

As  compared  with  oblonga^  it  is  lighter  colored,  more  robust, 
the  spire  more  tapering,  body  whorl  larger,  and  frequently  with  a 
marked  depression  in  the  middle,  which  is  sometimes  slightly 
concave.  The  parietal  lamina  is  larger,  and  the  columella  more 
tortuous. 
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Tomatellina  PkUippi  Pftifl«r. 

TorruiUlUna  Philippi,  Pfeiffer,  Zeitsch.  MaUk.  1849,  p.  98  ;  Mod.  Hel. 

vol.  III.  p.  524. 
Pupa  Philippu  Roster,  pi.  18,  fig.  20,  21. 
jAptiruiria  Philippi,  A»l.,  Gt*ii.  Mon.  p.  141. 
Afhatiua  Philippi  {Ijeptinaria),  Pfr.,  Verm.  p.  liO. 

Tiiere  were  several  examples  of  this  8|>ecie8  among  Mr.  De 
Gage^s  f^lielU,  which  diifered  none  from  Tahitian  8|>ecimeD8.  It 
also  oi*<-iir8  at  the  Cook%  anil  Marquesas  Islands,  though  not 
common  at  any  of  the  above-men tione<l  locations. 

It  may  l>e  readily  distinguisheil  by  its  swollen  whorls,  globose 
bod 3',  large  compressed  parietal  lamina,  and  somewhat  tortuous 
columella,  which  in  3'oung  examples  is  biplicate. 

Tomat^Uiaa  siaplex,  Pvam. 

TorniittUina  nmpU^  Pease,  Proc  ZooL  8oc  1864,  p.  67S— Pfeiffer, 
Mon.  Hel.  vol.  VI.  p.  2W. 

Not  uncommon  at  Rurutu,  and  we  found  it  at  the  Marquesas, 
Society,  and  very  abundant  at  the  Cook's  Islands. 

It  agrees  precisely  with  Mr.  Pease's  description  of  simplex^ 
except  having  one  more  whorl,  and  all  have  the  usual,  though 
smaller  parietal  lamina,  which  he  must  either  have  overlooked  or 
omitted  to  mention.  I  collected  his  type  specimens  at  Tahaa, 
one  of  the  Society  Islands,  and  am  |>o8itive  this  is  the  shell  I  sent 
him.  At  least  I  do  not  know  of  any  species  without  the  parietal 
lamina.  Moreover,  this  u  the  only  umbtlicated  8|>ecies  he  received 
from  me. 

Toraatolliaa  aitida,  P«sm. 

T'^rnatsUina  nitid^i.  Pease,  Proc.  Zool.  Sec.  1860,  p.  439— Pfeiffer,  Mon. 
Uel.  vol.  VI.  p.  264. 

This  common  species  inhabits  all  the  Islands  in  southeastern 
Polynesia,  and  extends  its  range  through  the  small  islands  in  cen- 
tral Polynesia  to  the  Caroline  or  MarshalPs  group,  where  I  oli- 
tained  Mr.  Pease's  type  specimens. 

His  diagnosis  not  l)eing  very  satisfactory,  I  subjoin  the  follow- 
ing  description :«- 

Shell  hmall,  imperforate,  oblong,  or  elongate-conic,  thin,  smooth, 
shining,  transparent,  brownish-horn  color;  spire  more  or  less 
elongate-conic,  with  sub-planulate  outlines,  and  obtuse  apex; 
suture  well  defined,  linear ;  whorls  5-6,  strongly  convex,  slowly 
and  regularly  increasing,  the  last  not  descending  in  front,  some- 
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times  slightly  flattened  near  the  peristome;  aperture  oblique, 
oblong,  in  adults  about  a  third  the  length  of  the  shell ;  ]>arietal 
region  with  a  thin,  prominent  lamina,  which  runs  nearly  parallel 
wilh  the  suture ;  peristome  straight,  acute,  with  the  margins  re- 
mote; columella  tortuous,  the  lower  margin  armed  with  a  thin, 
acute,  slightly  oblique  fold  ;  the  palate  frequently  with  one  or  two 
spiral  rows  of  small  compressed  denticles. 

Length  3,  major  diameter  1^  mill. 

A  thin  transparent  species,  with  a  more  tnpering  spire  than 
oblonga^  with  the  twisted  columella  of  conica^  but  readily  distin- 
guished from  either  by  the  acute  plication  in  the  columella,  which 
can  only  be  distinctly  seen  when  looking  obliquely  into  the  aper- 
ture. Owing  to  the  transparency  of  the  shell,  the  sutural  line 
appears  to  be  narrowly  margined.  The  palatal  denticles,  though 
sometimes  wanting,  were  overlooked  by  Mr.  Pease. 

It  is  worthy  of  remark  that  the  above  author  in  his  list  of  Pau- 
rootus  shells  received  from  me,  and  published  in  the  French 
Journal  of  Conchology  for  1871,  refers  the  S.  E.  Polynesia  spe- 
cies to  his  nitida. 

Tomatellina  affinis,  pp.  nov. 

Shell  small,  imperforate,  ovate-conic,  thin,  smooth,  shining, 
transparent,  light  brownish-horn  color;  spire  oMong-conic,  with 
planulate  outlines  ;  apex  obtusely  rounded  ;  suture  narrowly  mar- 
gined ;  whorls  six,  plano-convex,  slowly  and  regularly  increasing, 
the  last  not  deflected  in  front,  rather  large;  aperture  oblique, 
irregularly  abbreviate  ovate,  a  little  more  than  a  third  the  length 
of  the  shell ;  parietal  wall  with  a  strongly  compressed  prominent 
lamina;  peristome  acute,  straight,  regularly  curved,  margins  re- 
mote; columella  tortuous,  not  plicate  or  dentate. 

Length  2|,  major  diameter  1^  mill. 

This  species,  which  we  have  ventured  to  record  as  new,  is  shaped 

« 

very  much  like  Philippic  but  the  whorls  of  the  spire  are  flattened, 
and  the  body  is  not  so  turgid  as  in  that  species.  The  columella 
has  the  peculiar  twist  of  conica^  but  our  siiell  is  smoother,  more 
shining,  the  spire  more  tapering,  and  the  whorls  much  more 
depressed. 

Tornatollina  mioanii  sp.  nor. 

Shell  small,  imperforate,  ovate-conic,  transparent,  thin,  polished, 
faintly  striate  under  the  lens,  pale  brownish-horn  color;  spire  sub- 
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acute, 'ohlong-conic,  sides  planulate;  suture  distinctly  and  nar- 
rowly marginate;  whorls  six,  sub-plan ulate,  slowly  and  regularly 
increasing,  the  last  rather  large,  not  descending  in  front ;  aperture 
oblique,  ovate-lunate,  more  than  a  third  the  length  of  the  shell ; 
parietal  wall  with  a  prominent,  strongly-compressed  lamina ;  pe- 
ristome thin,  simple,  regularly  curved  ;  columella  slightly  twisted, 
depressed,  armed  with  a  suh-median,  nearlj-  horizontal,  acute  tooth- 
like fold  ;  palate  with  numerous  irregularly  disposed  denticles. 

Length  2^,  major  diameter  1|  mill. 

The  single  example  before  me  differs  so  much  from  any  other 
species,  that,  after  some  hesitation,  I  have  concluded  to  describe 
it  as  new. 

It  is  shaped  almost  precisely  like  affinis^  but  has  the  palatal 
denticles,  and  acute,  columellar,  tooth-like  plait  of  nitida. 

• 

Tornatellina  perplexa,  fp  nov. 

Tornatellina  hilamellata^  Schmeltz  (not  Anton),  Cat.  Mu8.  Godcff.  No. 
5,  p.  90. 

Shell  small,  oblong-conic,  imperforate,  fragile,  gloss}*,  pellucid, 
smooth,  pale  brownish-horn  color;  spire  ol)long-conic,  with  8ui>- 
planulrvte  outlines;  apex  obtusely  rounded;  suture  distinctly 
linear;  whorls  six,  convex,  moderately'  and  regularly  increasing, 
the  last  convexly  rounded,  not  deflected  in  front;  aperture  ob- 
lique, ovate-lunate,  about  one  third  the  length  of  the  shell ;  peris- 
tome thin,  straight,  regularly  curved  ;  columella  depressed,  tor- 
tuous, bi-dentate,  the  basal  tooth  small,  the  upper,  which  is  8ul>- 
medial,  is  large  nnd  prominent;  parietal  region  with  a  large, 
prominent,  curved  lamina;  palate  garnished  with  more  or  less 
numerous  irregularly  disposed  denticles. 

Length  2J,  major  diameter  1  mill. 

Mr.  De  Gage  sent  a  number  of  these  shells  of  all  ages,  and  I  have 
myself  collected  the  same  species  at  the  Cook's  and  Society 
Islands. 

Its  close  resemblance  to  nitida  has  perplexed  me  so  much  that 
I  have  long  hesitated  about  the  propriety  of  separating  the  two 
as  distinct. 

It  may,  however,  be  distinguished  from  that  species  by  its  more 
dilated  and  bidentate  columella.  The  upj)cr  tooth  is  also  larger, 
and  less  acute  than  in  nitida.  Some  examples  have  the  palatal 
denticles  mounted  on  delicate,  longitudinal  lines  of  callus.    Others 
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have  the  internal  teeth  so  distinct  as  to  give  the  aperture  a  rin- 
gent  appearance. 

Cook's  Island  examples  sent  to  the  Museum  Godeffro^^anum 
were  erroneously  referred  to  Anton's  bilamellata^  a  species  twice 
the  size  of  this. 

Tornatellina  terrata,  Pease. 

Lamellina  serrata^  Pease,  Proc.  Zool.  Soc.  1860,  p.  439. 
Tornatellina  serrata^  Pfeiffer,  Mon.  Hel.  vol.  VI.  p.  265. 
Lamellina  Icevis,  Pease,  Proc.  Zool.  Soc.  1864,  p.  672. 
Tornatellina  IcBvis^  Pfeiffer,  Mon.  Hel.  vol.  VI.  p.  266. 

This  species  has  the  same  extensive  range  through  Polynesia 
as  nilida.  Man}^  years  ago  I  found  the  same,  or  a  closely  allied 
species  on  low  bushes  near  the  seashore  at  Guam. 

Thej^  like  nearlj'  all  the  species,  are  usually  found  adhering  to 
the  under  surface  of  loose  stones,  dead  wood,  among  decayed 
leaves,  and  sometimes  on  the  leaves  of  low  bushes. 

I  obtained  Mr.  Pease's  type  examples  of  serrala  at  Ebon,  in 
Micronesia;  and  his  laevis  at  Huahine  and  Tahiti.  Mr.  Cuming, 
who  received  specimens  of  both  species,  considered  them  identical. 

After  a  careful  examination  of  a  large  number  of  all  ages  from 
the  different  groups  of  islands,  I  find  the  palatal  lamina  much 
more  frequently  serrated  than  smooth.  They  are,  in  fact,  all 
smooth  at  certain  periods  of  their  growth. 

The  description  of  serrata  is  somewhat  obscure;  that  of  laevis 
is  more  accurate. 

It  cannot  well  be  confounded  with  any  other  Polynesian  spe- 
cies ;  its  ovate-conic  form,  swollen  whorls,  deep  suture,  acute 
columellar  tooth,  and,  more  particularly,  the  remote  longitudinal, 
prominent,  smooth,  or  serrated  palatal  laminae  will  readily  distin- 
guish it  from  any  other. 

The  last  character  induced  Mr.  Pease  to  establish  his  genus 
Lamellina,  In  his  list  of  Polynesian  land  shells  published  in  the 
Proceedings  of  the  Zoological  Society  for  1871,  he  records  only 
two  species,  his  serrata  and  laevis^  while  he  overlooked  the  same, 
hut  less  conspicuous  character  in  Hidalgoi^  Crosse,  inhabiting  the 
Gambier  Islands.  The  accurate  figure  of  that  species  in  the 
Journal  de  Conchyliologie  for  1865,  exhibits  a  small  bidentate 
lamina.  Specimens  from  the  same  locality,  now  before  me,  either 
possess  the  same  feature,  or  have  simply  from  one  to  two  spiral 
rows  of  denticles  in  the  palate. 
3 
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Petit's  globosa,  from  Rapa  or  Opara  is  described  as  having  two 
obsolete  plicae  in  the  palate.  In  micans^  perplexa^  and  nitida  we 
find  short  plicoe  or  denticles,  and  frequently  rudimentar}'  longitu- 
dinal lamina.  Some  specimens  of  nt/tV/a  have  the  latter  character 
as  strongly  developed  as  in  serrata.  Prof.  Mousson  has  described 
a  Viti  si)ecies  under  the  name  of  col umellaris^  which  is  either  the 
same  or  very  closel}'  allied  to  nitida^  and  possesses  denticles  in 
the  palate. 

If  the  genus  Lamellina  is  accepted,  it  should  be  modified  so  as 
to  include  all  the  species  with  either  denticles,  plicae,  or  laminae  in 
the  palate,  though  the  character  on  which  the  genus  is  based  is 
not,  in  my  opinion,  of  sufficient  im)x>rtance  to  rank  as  generic. 

There  are  several  other  species  described,  from  other  parts  of 
the  world,  which  possess  the  same  characters. 

Bueeinea  De  Om^,  sp.  dot. 

Shell  ovate,  pale  to  dark-amber  color,  or  ferruginous,  thin,  fra- 
gile, pellucid,  scarcely  shining,  more  or  less  rugose  with  lines  of 
growth  ;  spire  moderately  produced,  sub-acute,  less  than  a  third 
the  length  of  the  shell;  whorls  3-3i,  convexly  rounded,  the  last 
large,  obliquely  pro*luced  ;  aperture  sub-vertical,  large,  regularly 
ovate,  acute  alH>ve,  sides  nearly  equally  curved,  rounded  below  ; 
columella  thin,  gently  archeil ;  peristome  acute,  regularly  curved. 

Length  11,  major  diameter  7  mill. 

Mr.  De  Gage  sent  aln^ut  100  examples  of  all  ages:  it  is  the 
first  species  i*ecorde<l  from  the  Austral  Islands. 

It  is  closely  allietl  to  Gould's  pudorina^^  Tahitian  sj^ecies,  but 
is  smaller,  less  elongate,  and  the  spire  is  less  pixniueeil. 

Mttlampuft  Tioluft/ Lesson. 

-4«ri>M^i  rf»>/<r.  L<^sysk-»n,  Voy.  ^'ixjuille,  p.  ;U\?. 

M^Uunpu*  Ciijfer.  Var.  i?.,  PtVilfer,  Mon.  Aunc.  p.  40. 

M(Uimpu$  ri*<»i\i,  rtVilfer,  Mon.  Auric,  p.  r»8- 

Mfhimpuf  c»i/>r.  Pease  ^nol  of  Kusler)»  J»nir.  vie  Conch.  1S71,  p.  93 — 

Si^hmeltF,  C\Ht.  Mus.  GiHletf.  n.  r>»  p.  85^. 
MeUMmpHf  r»«»'«i4t.  Pease*  rr\x\  Z*h>1.  ^<h\  ISTl,  p.  4T7. 

The  Rurutu  shells  reoeiveil  differ  none  frt>m  those  I  collecteil  at 
the  Paumotus  ahd  Sooielv  Islands. 

F*n>m  the  aln^ve  synonymy  and  n^foreuvvs  it  will  Ik*  seen  that 
there  is  some  oi>nfusiou  in  res|HH?t  to  I  ho  iulerprctatiou  of  Lesson's 
S|>ecies,  which  he  obtained  at  HoraU-kra,  ouo  of  ihe  Sv^iety  Islands. 

There  ar^  only  five  s|HH?ies  of  Mtiampus  inhabiting  that  group, 
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and  they  are  common  to  all  the  islands.  Of  these,  striata,  as  far 
as  known,  has  not  been  discovered  elsewhere ;  while  of  the  remain- 
ing four  species,  luteus  and  fasciaitts  are  very  widely  diffused 
through  Polynesia,  Melanesia,  and  the  Indian  Seas.  3L  Philippi 
seems  to  be  confined  to  southeastern  Polynesia.  All  the  above- 
mentioned  four  species  are  correctlj'  determined.  We  now  have 
only  the  species  under  consideration  to  identify. 

In  1871,  Mr.  Pease  published  in  the  French  Journal  of  Con- 
chology  a  list  of  Anaa  (Pauraotus  Isl.)  land  shells,  collected  by 
me  in  1865,  and  recorded  this  species  as  caffer^  Kiist.  Adopting 
his  view  I  distributed  the  shells  to  my  correspondents,  under  that 
name. 

The  same  3^ear  he  published  his  list  of  Polynesian  land  shells 
in  the  Proceedings  of  the  Zoological  Society,  and  excluded  caffer^ 
but  recorded  violus  from  Borabora. 

Dr.  Pfeifier's  caffer^  var.  8,  which  Mr.  Cuming  collected  at  Ru- 
rutu,  is  undoubtedly  the  same  as  our  shell. 

It  is  a  very  common  species,  and  is  confined  to  the  Panmotus, 
Society,  and  the  Austral  Islands.  Its  limited  range  also  proves 
its  distinctness  from  coffer^  which  is  recorded  as  a  south  African 
and  Philippine  species. 

In  shape,  it  resembles /ascia/a,  and  the  last  whorl  is  sub-angu- 
late  above.  The  spire  is  convexly  conoid,  mucronate,  and  nearly 
one-third  the  length  of  the  shell ;  the  upper  whorls  usually  have 
a  few  faint  radiating  incised  lines.  The  well- impressed  suture  is 
more  or  less  lacerated  b}*  large  wrinkles  of  growth  on  the  last 
whorl.  The  base  is  sub-riniate,  and  sometimes  decussated  with  a 
few  faintl 3' -defined  impressed  strije.  Parietal  region  with  two, 
sometimes  three  plicte  on  the  basal  half,  and  the  brownish-violet 
columella  has  a  rather  small  oblique  fold.  The  inner  margin  of 
the  peristome  is  always  deep  chestnut-brown,  approaching  black, 
and  the  palate  has  4-6  bluish-white  plicae. 

Living  shells  are  uniform  fuscous  ;  frequently  the  belly  or  front 
of  the  last  whorl  is  brownish-yellow,  with  a  transverse  fuscous 
band  just  beneath  the  middle.  Sometimes,  though  more  frequently 
in  immature  examples,  the  ground-color  is  brownish-yellow,  with 
the  spire  and  upper  portion  of  the  last  whorl,  together  with  a 
sub-basal  band,  fuscous. 

Length  12,  major  diameter  7  mill. 
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MeUmput  Intout,  Qaoy  et  Oftimftrd. 

Af/rieuln  luUa,  Q.  et  O.,  Voy.  Astrol.  vol.  II.  p.  1(53,  pi.  13,  fig.  2V27. 
M^tampu*  luieun^  Pfeiffer,  Mon.  Aaric.  p.  36. 
Conorulut  luUnn^  Anton.,  Verz.  p.  48. 

This  species  is  abundant  at  all  the  Polynesian  Islands,  except 
the  Sandwich  and  Marquesas  groups. 

The  only  variation  is  in  size,  and  depth  of  color ;  it  is  never 
bandeil.  This,  and  the  preceiling  six^cies,  are  found  just  above 
high-water  mark. 

Omphalotropii  earta,  »p  nor. 

Shell  small,  rimate,  n])breviately  ovate,  solid,  faintly  striate, 
cinereous  under  a  thin  yellowish-olive  epidermis;  spire  obtuse, 
short,  convexiy-conical,  more  or  less  decorticated  ;  suture  deeply 
impreHsed  ;  whorls  five,  convex,  the  last  very  large,  rounded, 
nearly  ludf  the  length  of  the  shell,  the  periphery  with  a  stout 
rounded  keel;  bn«ial  carinalion  hirge;  a|>erture  nearly  vertical, 
roundly-ovate,  whitish  or  reddish  yellow;  peristome  rather  thick, 
straight,  and  continuous. 

Length  f),  mnjor  diameter  3\  mill. 

Quite  distinct  from  any  other  I*olynesian  species,  and  may  he 
readily  diHtinguishe<l  by  its  short  stout  shajH?,  and  large  rounded 
keel. 

ChondrelU  ttrUta,  Pea^e. 

ChondreWi  t^trvtla,  Pea<w»,  Pror.  Zool.  Soc.  1871,  p.  477. 
Hydrocfna  atriata^  Schnirlix.  Cat.  Mu».  G<Hh'ff.  No.  5,  p.  100. 

Mr.  I)e  iingii  sent  several  examples  of  this  species,  which  dif- 
fered none  from  Cook'x  an<l  Scwiety  Islands  s|)ecimens. 

They  inhabit  dry  localities  in  forests,  an«l  are  found  adhering  to 
rocks,  deail  wood,  and  the  un«ler  surface  of  loose  stones. 

They  vary  slightly  in  size,  height  of  spire, distinctness  and  size 
of  the  spiral,  raised  lines,  which  in  some  examples  are  olwjolete. 
The  color  is  UHually  reddish-brown,  sometimes  ruddy  corneous, 
rarelv  pale  yellow. 

The  genus  Chondnlla  was  eslablishetl  by  Mr.  Pease  in  1871, the 
ty|K'  of  which  is  his  (.'yrloHtoma  jmrrum.  In  his  list  of  Polynesian 
land  hhelis  he  rec(»rdM  three  spiH*ies,  his  }tnrim^  striafa^  and  mi/iii- 
tn^^tmti^  Sowb.  Th«'  la.Ht  inhabits  I*itcairn  Islaml.  lludroceua 
iiimhnutt^  (>f»ssv,  from  the  (lambicr  Islands,  which  Mr.  Pease  re- 
ferred to  his  Hul^-gcnus  Atrnpift^  is  a  ('hundrrUa^  closely  allie<l  to 
j»tin'fi^  or,  more  correctly,  intermetliate   between  the  latter  ami 
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striata,       Cyclostoma  exigua^  Homb.,  also  from    the    Gamblers, 
probably  belongs  to  the  same  genus. 

Mr.  Pease,  in  his  description  of  the  genus,  remarks,  from  obser- 
vations made  by  me  that  the  animal  was  destitute  of  tentacles. 
Sinee  the  above  was  published,  I  have  verified  my  former  obser- 
vations by  a  careful  study  of  many  examples  of  both  striata  and 
par  Da. 

Tlie  animal  is  translucent,  and,  excepting  the  large  conspicuous 
black  eyes,  is  colorless  in  both  species.  The  foot  is  small,  oblong, 
rounded  behind,  and  during  locomotion  is  nearly  or  quite  concealed 
by  the  shell,  which  is  carried  diagonall}-.  The  head,  which  is  en- 
tirely destitute  of  tentacles,  is  produced  into  a  short  blunt  muzzle, 
which  sometimes  assumes  a  slightly  bi-lobed  ap[)earance.  When 
creeping,  only  the  extreme  tip  of  the  muzzle  is  seen  from  above, 
while  the  conspicuous  eyes  are  plainly  visible  through  the  trans- 
parent shell,. 

Helioina  minuta,  Sowerby. 

Helicina  minuia^  Sowerby,  Proc.  Zool.  Soc.  1842,  p.  7 ;  Thes.  p.  13, 
pi.  1,  fig.  40-41. 

This  small  species  is  very  abundant,  and  agrees  in  every  respect 
with  Tahiti  and  Muorea  examples.  It  is  not  found  on  any  of  the 
other  islands  of  the  Society  group,  though  several  species  inliabit- 
ing  the  other  islands  are  usually  confounded  with  minuta^  one  of 
which  is  described  by  Dr.  Pfeitfer  under  that  name. 

Sowerby's  type  specimens  were  collected  at  Kurutu  by  Mr. 
Cuming.  His  diagnosis,  though  very  brief,  accords  well  with  the 
shells  before  me.  The  size  he  gives  is  also  precisely  the  same. 
The  shell  described  bj^  Pfeitfer,  which  is  larger,  is,  as  near  as  I 
can  determine,  one  of  Mr.  Pease's  unpublished  species,  which  in- 
habits Raiatea. 

AMiminea  nitida,  Pease. 

Hydrocena  nitida^  Pease,  Proc.  Zool.  Soc.  1864,  p.  674. 
Uydrocena  paroula,  Mousson,  Jour,  de  Conch.  1865,  p.  184. 
Assiminea  nitida^  Pease,  Jour,  de  Conch.  1869,  p.  165,  pi.  8,  fig.  11. 
Assiminea  lucida,  Pease,  Jour,  de  Conch.  1869,  p.  166,  pi.  8,  fig.  10. 
Omphalotropis  parvula,  Paetel,  Cat.  Conch.  Sam.  p.  124. 
Hydrocena  similiSf  Baird,  Brenchly's  Cruise  of  the  Curacoa. 

This  small  species  ranges  from  the  Marquesas  and  Paumotus 
to  the  Yiti  Islands. 
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They  are  found  under  dead  wood,  among  decayed  leaves,  and 
range  from  near  the  seashore  to  about  2000  feet  above  sea-level. 

The  only  variation  is  in  size,  more  or  less  produced  spire,  and 
color,  which  varies  from  a  light  to  dark  corneous,  rarely  brownish, 
with  faint  indication  of  a  band  on  the  body  whorl. 

I  obtained  Mr.  Pease's  type  specimens  of  lucida  in  beach  santl 
*at  Ansa,  one  of  the  Paumotus  Islands.  They  were  worn,  and 
discolored  by  salt  water.  Living  shells,  which  I  subsequently 
found  at  the  same  locality,  diifcre<l  none  from  nitida. 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  OONIOBBANCHUS. 

BY  ANDREW  GARRETT. 

Goniobranohnt  albopunotatnt,  Qarr. 

Animal  elongate-oval,  depressed,  the  two  ends  equally  rounded, 
a  little  the  widest  at  the  middle,  and,  when  in  motion,  it  becomes 
more  elongate,  and  the  sides  nearly  parallel.  The  dorsal  region 
is  depressl}'  convex,  smooth,  and  the  margins  of  mantle  thin.  The 
upper  surface  is  bright  orange-3'ellow,  with  crowded  opaque  white 
dots,  and  minute  annulse;  the  mantle  with  a  band  of  small  irregu- 
lar lemon-yellow  spots  near  the  margin,  which  latter  is  edged  with 
violaceous. 

The  dorsal  tentacles,  which  issue  from  simple  orifices,  are  elon- 
gate ovate,  sub-mucronate,  somewhat  trigonal,  purple-brown,  pro- 
fusely dotted  with  opaque  white,  and  marked  with  two  vertical 
lines  of  the  latter  color. 

The  branchial  plumes  are  rather  large,  twelve  in  number,  con- 
nate at  their  base,  decreasing  in  size  posteriori}',  and  encircling 
the  prominent  anal  tube;  they  are  colored  and  dotted  similar  to 
the  tentacles,  and  each  ornamented  with  two  longitudinal  white 
lines. 

The  under  surface  of  the  mantle  and  foot  are  pale  lemon-j'ellow, 
the  former  margined  the  same  as  above. 

The  head  is  small,  and  furnished  with  moderate,  obtuse,  cylin- 
drical tapering  labial  appendages. 

The  foot  is  elongate,  narrow,  obtusely  rounded  in  front,  sides 
parallel,  rounded  behind,  and,  when  in  motion,  extends  consider- 
ably behind  the  mantle. 

Length,  62  ;  diameter,  20  millimetres. 

Bab. — Huahine,  Society  Islands. . 

A  very  rare  species  found  on  weedy  bottom  in  the  upper  region 
of  the  laminarian  zone,  and  is  the  only  example  which  has  occur- 
red to  my  notice  during  ten  years  collecting  in  the  group. 
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February  4. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
One  hundred  and  nine  persons  present. 

Fossil  Remains  of  a  Caribou, — Prof.  Leidy  directed  attention 
to  several  fossil  specimens  wliich  he  had  received  for  determina- 
tion from  Prof.  F.  M.  Witter,  of  Muscatine,  Iowa.  They  were 
found  together,  with  others  apparently  of  the  same  animal,  in  the 
Loess  on  which  the  city  of  Muscatine  is  built. 

Two  of  the  fossils  consist  of  fragments  of  the  left  side  of  the 
upper  and  lower  jaws,  retaining  most  of  tlie  molar  teeth  in  good 
condition.  Another  specimen  is  an  uncharacteristic  bone  frag- 
ment.    Other  bones  were  too  much  decomi)osed  for  preservation. 

The  specimens  with  teeth  indicate  a  species  of  deer,  of  an  indi- 
vidual past  maturity,  as  the  crowns  of  the  teetli  are  half  worn 
away,  exliibiting  broad,  comparatively  flat  surfaces.  The  charac- 
ter of  the  fossils  appeared  unfamiliar,  and  at  first  were  suspected 
to  have  pertained  to  an  extinct  and  undescribed  species.  The 
proportionately  large  size  of  the  premolars,  in  comparison  with 
those  of  ordinary  forms  of  deer,  appeared  as  a  distinctive  feature. 

Observing  that  the  fossils  were  larger  than  the  corresponding 
parts  of  the  barren  ground  caribou,  Eangifer  groenlandiciis^  it 
was  suspected  that  they  may  have  pertained  to  the  woodland 
caribou,  Rangifer  caribou.  In  this  view,  not  having  the  latter 
for  comparison,  the  specimen  of  the  upper  jaw  with  the  teeth  was 
sent  to  Dr.  Elliott  Coues,  of  Washington,  with  the  request  that 
he  should  compare  it  with  specimens  of  the  woodland  caribou  in 
the  collection  of  the  Smithsonian  Institution. 

Dr.  Coues  reports  that  the  fossil  was  carefully  compared  with 
numerous  specimens  of  caribou,  and  he  adds:  *' I  think  you  may 
safely  announce  Rangifer  caribou  from  the  Loess  of  Iowa."  Ue 
further  remarks,  that  ^Hhe  specimen  is  more  worn  as  to  the  teeth 
than  any  I  find  to  co?iipare  with  it,  being  ground  away  so  that 
almost  the  broadest  looking  set  of  surfaces  presents.  Making 
due  allowance  for  this,  I  find  nothing  incompatible  with  the  spe- 
cific characters  of  the  livinu:  woodland  caribou.  The  lenj^ths  of 
the  whole  molar  series,  as  well  as  of  the  premolars  and  molars, 
are  substantially  identical ;  bend  of  the  series  and  set  of  the  teeth 
also  the  same." 

Comparative  measurements  of  the  upper  molar  series  of  the 
fossil  caribou,  with  the  corresponding  series  of  a  woodland  cari- 
bou from  Fort  Anderson,  given  b^'  Dr.  Coues,  are  as  follows: — 

RanKifor  caribon.  Fossil.         Recent. 

Length  of  space  occupied  by  the  upper  six  molars,  98.5  mm.  98.5  mm. 

''  '"  ''  '"  *'      tliree  true  molars,  5a       *'      53       ** 

*»  *'  ''  *'  *'      three  premolars,    50      *'      46.5    " 


SLdii 
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The  fossil  remains  of  the  deer,  at  first  supposed  to  belong  to  an 
extinct  species,  for  which  the  name  of  Cervus  muscatinenais  was 
suggested,  were  discovered  in  grading  a  street  in  the  city  of  Mus- 
catine. From  the  Loess  of  the  same  locality  Prof.  Witter  has 
collected  the  following  fossil  shells:  Helix  ahnalella^  H.fiiloa^  H, 
pulchella,  H,  lineafa^  Pupa  7nusco7^um^  P,  blandly  P.  nimplex^ 
Succinea  obliqua^  S.  avara^  Limnea  humilisf  and  Helicina 
occulta. 


February  11. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-one  persons  present. 

Natives  of  Botel  Tobago, — The  President  read  the  following 
extract  from  a  letter  by  Dr.  Charles  A.  Siegfried,  U.  S.  N., 
dated  December  20,  1878:  ''We  visited  an  island  called  Botel 
Tobago,  while  surveying  a  rock,  80  miles  east  of  South  Cape  of 
Formosa.  We  found  a  race  of  aborigines,  probably  from  Malay 
stock.  They  knew  nothing  of  money,  rum,  or  tobacco.  They 
gave  us  goats  and  pigs  for  tin  pots  and  brass  buttons,  and  would 
hang  around  us  all  day  in  their  canoes,  waiting  for  a  chance  to 
dive  for  something  thrown  overboard.  They  wore  clouts  only ; 
ate  taro  and  yams  mainly,  though  they  have  pigs,  goats,  chickens, 
and  fish,  and  cocoanuts  also.  Snakes  abound,  of  the  boa  variety 
I  judge.  Their  thatch  houses  are  low,  with  much  overhang  of  the 
roof,  surrounded  by  stone  walls,  strongl}'  made  of  laid  stone  to 
protect  them  from  monsoons.  Their  paddy  fields  contain  im- 
mense quantities  of  taro,  Golocamia  aroidea  my  botany  says. 
They  are  peaceful  and  timid,  do  not  mark  the  body  or  deform  the 
face  or  teeth,  and  seem  happy  enough  in  their  condition.  I  found 
them  fairly  healthy.  They  had  axes,  spears,  and  knives,  but  all 
of  common  iron,  the  axe  being  made  by  imbedding  the  handle 
instead  of  the  handle  piercing  the  iron,  as  with  us.  Their 
canoes  are  beautiful,  made  without  nails,  and  are  ornamented 
usually  with  georaetricnl  lines.  The  hair  is  worn  naturally,  the 
men  partly  clipping  theirs.  I  saw  no  valuable  metal.  They  wore 
the  beards  of  goats,  with  small  shells,  as  neck  ornaments." 

Cutting  or  Paraaol  Ant^  Atta  fervens^  Say — The  Rev.  H.  C. 
McCooK  stated  that  he  had  in  course  of  preparation  a  detailed 
account  of  the  architecture  and  habits  of  the  Cutting  Ant  of 
Texas.  The  observations,  of  which  he  proceeded  to  give  an  ab- 
stract, were  made  during  an  encampment  for  purposes  of  study, 
south  of  Austin,  Texas. 

1.  Exterior  Architecture. — Two  forms  were  noted.  The  first, 
seen  at  a  point  distinguished  as  Camp  Wright,  was  that  of  a 
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mound,  21  feet  long,  and  afK>at  4  feet  high,  which  had  been  accu- 
Ululated  around  the  trunk  of  a  double  live-oak  tree,  Quercus 
xnrens^  which  stooil  on  the  side  of  a  road.  The  accond  form  was 
located  at  a  point  distinguished  as  Camp  Jeaoes.  It  was  on  a 
high,  flat,  upland  prairie,  and  was  a  bed  of  denuded  earth,  in  the 
miiUt  of  the  grassy  oi>eu,  8  feet  9  inches  long,  and  7  feet,  more 
or  less,  across.  Over  this  denuded  surface  were  scattered  between 
twenty  and  tliirty  circular,  semicircular,  aud  S-shaped  elevationa 
of  fre.nh  earth-|>ellets.  The  circular  rooimdlets  had  the  appear- 
ance of  an  American  spittoon,  the  resemblance  l»eing  stronger  by 
reason  of  a  round  open  entrance  or  gallery  door  in  the  centre.  All 
had  apparently  been  naturally  formed  by  the  gradual  accumula- 
tion of  the  pellets  of  sandy  soil,  as  they  were  brought  out,  and 
dum|K'd  u|>on  the  circumference  of  the  heap.  The  moundlets  were 
niaHHcd  at  the  base,  and  gradually  slo(>ed  off  towards  the  top. 
They  were  from  3  to  4  inches  high.  This  **  bed"  (as  the  natives 
cal!  it)  was  quite  free  from  grass,  as  was  also  the  mound  at  Camp 
Wright.  Another  nest  of  the  same  character  was  found  at  Camp 
Jeancs;  this  was  situate^l  in  a  grove,  but  was  fully  exposed  to 
the  sun.  A  fourth  Ufst  was  found  about  a  mile  distant  from  this 
spot,  of  the  same  character.  This  is,  therefore,  probably  the 
normal  form  of  the  external  architecture  of  the  formicary,  the 
mound  at  Camp  Wright  l»eing  probably  forme<1  by  accumulations 
around  the  tree,  causeil  b}*  the  bonleriiig  road,  which  restricted 
the  limits  <ff  the  gates,  and  so  threw  the  sejMirate  moundlets  back 
upon  each  other. 

2.  (taieti  or  Doom. — His  first  view  of  the  mound  at  Camp 
Wright  led  him  to  fear  that  he  had  made  a  mistake,  and  pitchetl 
his  cauip  near  an  abandoned  nest.  There  was  not  a  sign  of  life. 
The  mound  was  covered  over  with  earthen  knobs  or  warts  of 
various  sizes,  but  the  action  of  a  recent  shower  u|>on  the  black 
s«>il  gave  the  hill  the  appearance  of  an  ol<l  one.  Here  and  there 
were  Hcattere<l  over  the  surface  small  irregular  heaps  of  dry  leaves, 
bits  of  leaves,  and  twigs.  Otherwise,  the  mound  seeme<!  lifeless, 
deserted.  As  the  evening  liegan  to  fall  the  scene  was  wholly 
changed.  Hosts  of  antA,  cif  various  sizes,  and  in  countless  num- 
l»i*rN,  were  hurrying  r>nt  of  o|)en  gates  into  the  neighboring 
jungle,  and  two  long  double  columns  were  stretched  from  the 
lK>ttoni  U>  the  top  of  the  lari^e  overhanging  live  oak.  The  ants 
in  the  dcHcending  columns  all  carrie<l  above  their  heads  |)ortion9 
of  grcHMi  leaves,  which  wave<l  to  and  fro  and  glanced  in  the  lantern 
liglit,  giving  to  the  moving  column  a  weinl  look,  as  it  moved 
along.  It  seemed  like  a  procession  of  Lilliputian  8abbath-schr>ol 
childnMi  )>earing  aloft  their  banners.  It  is  this  habit  which  has 
given  thiM  iMS4H!t  in  some  (juarters  the  popular  name  of  the 
*'  ParaHol  Ant.*'  It  in  aUo  called  in  Texas  the  '*  Brazilian  Ant," 
but  in  (piile  tiniverHally  known  as  the  '*  Cutting  Ant,"  certainly  a 
moHt  »ppn>priate  name. 

File  o|>ening  and  closing  of  the  gates  occurs  l)efore  and  after 


'1*1 


1879.]  NATURAL  SCIENCES  OF   PHILADELPHIA.  35 

every  exit  from  the  nest.  The  process  is  a  long,  careful,  and 
complicated  one,  and  was  studied  fullj'.  Towards  evening  tlie 
gates  are  gradually  thrown  oi)€n,  and  so  remain  until  morning, 
when  they  are  gradually  closed,  the  process  continuing  in  some 
cases  until  10^  A.  M.  The  closing  is  done  by  carrying  into  the 
gallery  bits  of  dry  twigs  of  various  lengths,  some  as  long  as  1^ 
inch,  dry  leaves,  and  other  refuse.  A  number  of  closed  gates 
were  opened  to  note  the  depth  to  which  this  refuse  was  placed. 
It  varied  from  one-half  inch  to  an  inch  and  a  half  from  the  sur- 
face. In  some  cases  the  gallery  had  been  sealed  up  with  sand 
pellets  below  the  refuse.  The  galleries  quite  often  slant  inward 
from  the  gate,  and  at  as  great  an  angle  as  45°.  They  also  some- 
times divide  a  short  distance  from  the  surface.  These  conforma- 
tions allow  more  readily  the  process  of  closing.  In  carrying  in 
the  refuse  the  larger  forms  of  the  ant  are  engaged ;  as  the  hole 
gradually  closes,  only  the  very  smallest  appear.  The  last  touches 
are  carefully  and  delicately  made  by  the  minims,  who,  in  small 
squads,  fill  in  the  remaining  interstices  with  minute  grains  of  sand, 
and  finally,  the  last  laborer  steals  in  behind  some  bit  of  leaf,  and 
the  gate  is  closed.  It  then  presents  to  the  causual  observer  the 
appearance  above  described  of  a  little  heap  of  dry  chips  acci- 
dentally accumulated  upon  the  mound.  The  galleries  at  Camp 
Jeanes  were  closed  in  the  same  manner. 

When  the  gates  are  opened  at  dusk,  this  process  is  reversed. 
The  minims  first  appear,  deporting  from  the  heap  particles  of 
sand.  Larger  forms  follow,  carrying  away  bits  of  refuse,  which 
they  drop  a  couple  of  inches  more  or  less  from  the  gate.  This  is 
a  slow  process,  and  apparently  little  is  accomplished  for  a  long 
time.  But  evidently  the  whole  mass  of  refuse  is  thus  loosened. 
Then  comes  the  final  burst,  with  soldiers,  majors,  and  minors  in 
the  lead,  who  rush  out  bearing  up  before  them  the  rubbish,  which 
flies  here  and  there,  and  in  a  few  moments  is  cleared  away  from 
the  gallery,  and  spread  around  the  margin  of  the  gate.  These 
chips  are  evidently  gathered  together  for  this  purpose,  and  are 
among  the  "  treasures"  of  the  ants,  being  kept  near  by  for  this 
use.  The  pieces  were  easily  identified  as  being  thus  used  several 
days  in  succession. 

The  above  observation  points  out  at  least  the  use  found  for  the 
extremely  small  forms  peculiar  to  this  species.  At  least  ten  dis- 
tinct castes  (forms  or  sizes)  were  exhibited  to  the  Academy. 
They  vary  as  follows,  the  measurements  being  in  sixteenths  of  an 
inch,  viz.,  9 ,  14  ;  %,  11 ;  soldier  7  ;  worker  major  6  ;  minor  5 ;  and 
the  remaining  castes  in  the  proportion,  3j^,  3,  2^,  2,  1^,  1.  A 
more  careful  comparison  may  possibly  reduce  this  series  one  or 
two.     But  the  result,  as  above,  will  probably  stand. 

The  gates  first  opened  are  the  first  closed,  and  those  last  opened 
are  the  last  closed. 

3.  Leaf-cutting  Habit, — The  whole  process  of  cutting  and  car- 
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ryiii^  loaves  from  trees  unci  shrubs  was  observed  at  Camp  Wrijjlit, 
and  nt  a  vegetable  garden  near  Austin.  In  order  l»etter  to  see 
the  mode  of  cuttiiicr,  small  ten<ler  branches  of  live-oak  were 
thrust  into  the  njound  near  the  gates.  These  were  soon  eovere^l 
with  ants,  and  as  the  lantern  could  thus  l»e  use<l  conveniently,  the 
o|>erations  of  the  cutlers  were  completely  in  view.  The  cutter 
grasps  the  leaf  with  outspread  feet,  and  makes  an  incision  at  the 
edife  by  a  si*issors-like  motion  of  her  sick]e-sha|)ed  toothed 
mandibles.  She  gradually  revcdves,  steadily  cutting  as  she  doe* 
Kc»,  her  mandibles  thus  describing  a  circle,  or  the  greater  portion 
thereof.  The  feet  turn  with  the  head.  The  cut  is  a  clean  one, 
quite  through  the  leaf.  The  cutter  will  sometimes  drop  with  the 
excision  to  the  ground,  sometimes  retire  when  the  section  has 
drop|»ed,  sometimes  (it  is  inferred)  seize  tlie  section  and  carry  il 
down  the  tree.  A  division  of  labor  was  apparent.  At  the  foot 
of  one  tree  was  a  pile  of  cut  leaves,  to  which  clippings  were  con- 
tinually lieing  addt»<l  by  droppings  from  above.  Carriers  on  the 
ground  toc»k  these  up,  and  Injre  them  to  the  nest.  The  loading 
of  the  cuttint^s  is  thus:  the  piece  is  seized  by  the  curved  mandi- 
bles, the  head  is  elevate<1.  the  piece  is  thrown  back  by  a  quick 
motion,  seeming  to  l>e  lo«lged  on  its  edge  within  the  deep  furrow 
that  runs  along  the  entire  medial  line  of  the  head  (ex(.*ept  the 
cly|K'Us),  and  snppf>rte<l  l>etween  prominent  spines  on  the  edge  of 
this  furrow  and  on  the  protliorax.  The  furrow  and  spines  thus 
appear  to  serve  a  very  useful  end.  The  cutting  and  carrying  were 
not  done  (so  far  as  noie<h  by  the  smaller  castes.  The  soldiers 
rarely  engage<l  in  this  work,  but  were  seen  to  prece<le  the  excur- 
sion columns  as  they  moved  out  and  up  the  tree,  and  afterward 
to  return,  as  though  engatred  as  scouts  or  pioneers. 

The  principal  leaves  gathered  at  Camp  Wright  were  those  of 
the  live-oak.  The  young  saplings  in  the  neighb<»rhoo<l  of  the 
mound  were  in  great  part  or  entirely  defoliated.  The  great  tree 
alK)ve  was  in  parts  stripinnl  to  the  very  top.  S(»  also  was  some 
wild  vine  unknr»wn  to  him.  In  l»eginning  work  the  cutters  seem 
to  aim  first  at  the  topmost  leaves.  A  nest  on  the  grounds  of  an 
intelligent  nurs4'ryman  and  gardener  near  Austin  was  visited,  and 
from  the  proprietor  many  facts  were  learned.  Ants  were  here 
seen  at  work  late  in  the  afternoon.  They  had  come  up  through 
the  garden  from  the  formicary,  three  hundred  feet  distant.  They 
prefer  trees  with  a  sm<K>th  leaf;  arc  severe  upon  gra|>os,  ]>eaehes, 
the  China  tree,  radishes;  take  celery,  l»eets,  young  corn  and 
wheat,  plum,  |K>megranate,  honeysuckle,  ca|)e  jessamime,  cra|)e 
myrtle,  althea.  They  <lo  not  like  lettuce,  won't  take  the  pa|)er 
mullH'rry.  nor  figs  and  cedar,  except  the  bud  ends  in  the  scant 
days  of  winter.  They  love  sugar,  grain,  and  tobacco  I  This  pro- 
prietor assured  Mr.  McCook  that  the  ants  made  foraging  excur- 
sions into  his  house,  entered  his  desk  <lrawers,  and  carrinl  away 
a  portion  of  his  chewing  tobacco  before   he  dis<.'overe<l   the   rob- 
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bery.  He  had  to  be  very  careful  thereafter  where  he  deposited 
the  delectable  weed.  Mr.  McCook  saw  at  another  plantation  an 
immense  column  engaged  in  plundering  a  granary  of  wheat,  which 
was  being  carried  away  to  the  nest. 

4.  Interior  Architecture, — The  use  of  this  leaf  material,  in  part 
at  least,  was  unfolded  when  the  w<jrk  of  excavation  began.  Two 
trenches  were  made,  one  ten  feet  long,  five  feet  deep,  and  a  second 
at  right  angles  to  it,  and  wide  enough  to  allow  free  entrance  and 
study.  The  number  of  insects  that  swarmed  to  the  defence  of 
their  home  is  simply  amazing.  They  were,  however,  not  so  diffi- 
cult to  manage  as  sometimes  when  disturbed  at  their  night  work, 
as  the  swift  use  of  the  spade  b}'  the  assistants  and  the  general 
convulsion  of  their  emmet  world  quite  dazed  most  of  them. 
However,  when  the  speaker  himself  entered  the  trencli  to  work 
with  trowel,  knife,  rule,  etc.,  the  ants  rallied,  and  attacked  so 
fiercely  that  the  men  were  compelled  to  brush  them  off.  The 
wound  inflicted  by  them  was  sharp,  but  nothing  to  compare  with 
the  severe  sting  of  the  agricultural  ant.  The  interior  of  the  for- 
micary may  be  briefly  descril>ed  as  an  irregular  arrangement  of 
caverns  communicating  with  the  surface  and  with  each  other  by 
tubular  galleries.  These  caverns  or  pockets  were  of  various  sizes, 
2  feet  10  inches  long  and  less,  and  12  inches  deep  and  8  inches 
high  and  less.  Within  these  chambers  were  masses  of  a  very 
light,  delicate  leaf-paper  wrought  inlo  what  ma}*  pro[»erly  be 
called  "  combs."  Some  of  the  masses  were  in  a  single  hemisphere, 
filling  the  central  part  of  the  cave,  others  were  arranged  in  colum- 
nar masses  2^  inches  high,  in  contact  along  the  floor.  Some  of 
these  columns  hung,  like  a  rude  honey-comb  or  wasp  nest,  from 
roots  which  interlaced  the  chamber.  The  material  was  in  some 
cases  of  a  gray  tint,  in  others  of  a  leaf-brown.  It  was  all  evi- 
dently composed  of  the  fibre  of  leaves  which  had  been  reduced  to 
this  form  within  the  nest,  probably  by  the  joint  action  of  the  man- 
dibles and  salivary  glands.  On  examination  they  proved  to  be 
composed  of  cells  of  various  sizes,  irregular  in  shape,  but  main- 
taining pretty  constantly  the  hexagon,  bome  of  the  cells  were 
one-half  inch  in  diameter,  many  one-fourth  inch,  most  of  them 
one-eighth  inch,  and  quite  minute.  Large  circular  openings  ran 
into  the  heart  of  the  mass.  Some  of  the  cells  were  one  inch  deep  ; 
they  usually  narrowed  into  a  funnel-like  cylinder.  Ants  in  great 
number,  chiefly  of  the  small  castes,  were  found  within  these  cells. 
In  the  first  large  cave  opened  were  also  great  numbers  of  larvtB. 
The  material  was  so  fragile  that  it  crumbled  under  even  delicate 
handling,  but  a  few  specimens  of  parts  of  the  ant  comb,  with 
entire  cells,  were  preserved  and  exhibited.  Reference  was  made 
to  the  late  Mr.  BelPs  opinion  that  these  leaf  paper  masses  were 
used  as  a  sort  of  "  mushroom  garden,"  a  minute  fungus  being 
purposely  cultivated  upon  them,  which  the  ants  used  for  food. 
Mr.  McCook's  specimens,  when  submitted  to  the  microscope,  did 
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indeed  show  the  appearance  of  such  growth,  which,  however,  is 
only  what  might  Iiave  been  expected  under  such  environment. 
The  belief  was  expressed  that  the  ants  fed  upon  the  juices  of  the 
leaves.  But  (if  investigations  in  progress  shall  succeed)  it  was 
hoped  that  the  subject  of  the  true  food  of  the  cutting  ant  would 
be  hereafter  solved. 

5.  Tunnelled  Tracks, — The  ability  of  these  emmet  masons  to 
excavate  vast  halls  and  subterranean  avenues  is  remarkable. 
Several  holes  in  the  vicinity  of  Austin  were  visited,  out  of  which 
"  beds"  or  nests  of  ants  had  been  dug,  by  an  old  man  who  used 
to  follow  the  business  of  ant  killing.  These  holes  were  nearly  as 
large  as  the  cellar  for  a  small  house.  One  such  excavation,  about 
three  miles  from  Austin,  was  12  feet  in  diameter  and  15  feet  deep. 
At  the  lowest  point  had  been  found  the  main  cavity,  quite  as 
large  as  a  flour  barrel,  in  which  were  found  many  winged  insects, 
males  and  females,  and  quantities  of  larvae.  This  nest  was  situ- 
ated 669  feet  from  a  tree  that  stood  in  the  front  yard  of  a  house 
which  the  an  is  had  stripped.  Mr.  McCook  took  the  range  of  the 
underground  way  traversed  by  the  ants  to  reach  this  point,  from 
which  an  accurate  route  was  constructed  and  exhibited.  The 
course  varied  verv  little  from  a  direct  line.  Two  branch  tunnels 
were  made  to  a  peach  orchard  120  feet  distant.  Reference  was 
made  to  a  paper  by  Dr.  Lincecum  in  the  Proceedings  of  the 
Academ3',  which  gave  an  account  of  the  tunnelling  of  a  stream 
by  these  ants.  There  is  nothing  improbable  in  this,  as  the  tunnel 
above  referred  to  went  down  in  places  as  deep  as  6  feet,  the  aver- 
age, however,  being  about  18  inches.  At  the  exit  hole  the  tunnel 
was  2  feet  from  the  surface.  The  digging  operations  were  de- 
scribed, in  which  the  small  forms  alone  seemed  to  take  part.  The 
large  forms  would  therefore  appear  to  assist  in  opening  the  gates, 
make  the  excursions,  and  do  tlie  cutting;  the  small  forms  to  do 
the  digging,  or  at  least  the  carrying  out  of  excavated  earth,  while 
the  minims,  or  least  forms,  assist  in  opening  and  closing  doors 
and  keeping  charge  of  the  larvae.  The  minims  are  quite  ferocious 
in  attack,  and  gallantly  support  the  large  headed  soldiers. 

6.  Origin  of  Caslea  by  Evolution. — This  wide  differentiation  of 
form  among  the  insects  of  one  sjiecies  and  nest  is  one  of  the  most 
serious  special  difl3cultie8  which  the  English  evolution  hypothesis 
has  encountered.  Dr.  Darwin,  with  that  candor  which  alwaj's 
wins  him  the  respect  and  confidence  of  all  sincere  minded  oppo- 
nents, fully  admits  this,  and  endeavors  at  some  length  to  meet  it. 
The  knot  of  the  difficulty  lies  in  the  fact  that  the  worker  castes 
are  sterile,  and  are  produced  from  eggs  laid  at  different  periods 
by  the  female,  fc  upposing  therefore  that  profitable  or  other  modi- 
fications had  occurred  in  the  workers,  how,  on  the  principle  of 
natural  selection  and  hereditary  transmission  could  these  operate 
upon  such  workers?  All  modifications  of  structure  must  be 
wrought  and  transmitted  through  the  female  alone,  efl'ecting  thus 
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the  worker-life  enwrapped  in  tlie  egg.  But  it  appears  quite  im- 
possible to  comprehend  how  any  structural  modifications  could 
act  from  the  worker  upon  the  queen  in  order  to  thus  react  upon  a 
succeeding  generation  of  workers.  The  illustrations  which  Dr. 
Darwin  cites,^  the  variation  of  domestic  cattle  by  interbreeding, 
and  M.  Verlot's  experiments  with  certain  double  annual  flowers, 
if  admitted  to  throw  some  light  upon  the  inquiry,  yet  require  an 
efficient  superintending  human  intelligence,  which  cannot  be  sup- 
posed to  have  its  analogue  in  the  perpetuation  and  development  of 
ant  forms,  unless,  indeed,  we  may  believe  that  the  evolution 
hypothesis  implies  and  requires  the  interposition  of  a  Personal 
Intelligence  infinitely  superior  to  that  of  both  ant  and  man. 

The  precise  sense  in  whicli  the  workers  may  be  called  ''  sterile" 
admits  of  some  question.  Sir  John  Lubbock  has  recently  shown 
that  parthenogenetic  eggs  are  sometimes  produced  by  worker-ants 
in  artificial  formicaries,  from  which  males  alone  are  hatched.  This 
is  according  to  the  analogy  of  other  Hymenopters,  as  for  example, 
bees  and  wasps.  Here,  then,  there  may  be  possible  escape  from 
Dr.  Darwin's  diflRcully  more  satisfactory  than  that  which  he  him- 
self suggests ;  for  it  is  conceivable  that  an  opportunity  might  thus 
be  opened  for  the  transmission  of  a  profitable  variation  which 
might  arise  in  a  worker.  Still,  the  difl3iulty  appears  impassable. 
One  must  suppose  the  growth  and  maturitj*  of  one  such  parthe- 
nogenetic male,  produced  from  a  worker  with  such  useful  modifi- 
cation, to  have  been  contemporaneous  with  the  maturity  of  the 
females  of  a  "  swarm  ;"  this  male,  together  with  the  males  hatched 
directly  from  eggs  laid  by  the  queen  shall  have  gone  forth,  as  is 
the  habit  of  ants,  in  the  regular  marriage  flight,  or  *' swarming;" 
and  therein  shall  have  met  a  virgin  queen.  As  the  modification 
thus  supposed  to  be  transmitted,  must,  on  the  hypothesis,  he  very 
minute,  it  could  have  been  saved  from  obliteration,  only  by  sup- 
posing it  fortified  by  the  recurrence  of  other  contingencies  of  like 
character  in  succeeding  generations.  Mr.  McCook  therefore  con- 
cluded that  the  development  by  natural  selection,  according  to 
Dr.  Darwin's  hypothesis,  of  so  many  and  widely  varied  forms  as 
exist  in  the  cutting  ant,  requires  a  series  of  contingencies  so 
multiplied  and  remote  as  to  forbid  a  reasonable  hope  of  its  prob- 
able occurrence,  even  with  the  additional  favoring  circumstance 
of  occasional  males  parthenogenetically  produced. 

He  added  that  some  of  the  points  which  Dr.  Darwin  had 
raised  as  to  the  structure  of  the  driver  ant  of  Africa  were  being 
carefully  examined  by  him  in  the  case  of  Atta  fervens^  with  the 
best  microscopic  helps  at  his  command.  Thus  far,  however,  after 
a  quite  careful  examination,  nothing  that  can  suggest  the  idea  of 
an  interblendingof  the  castes  by  rudimentary  forms  had  been  dis- 
covered. The  lowest  castes  of  minims,  in  all  specimens  examined, 
with  special  reference  to  the  mouth  organs  and  eyes,  showed  the 
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imv  -^inu'iiire,  in  equal  ilt*ftniti*nes<*  and  perfeclion,  as  Ihe  larger 
.  .i.U'^.  Allu^ii'ii  wa*i  tiUo  mtule  to  the  ravages  of  these  destructive 
iif>t lis,  and  SOUK*  of  tbe  modes  for  exterminating  tliero  were  ex 

iduini'il. 

Febrvaey  18. 

The  rri'sident.  Dr.  Ki'scHEifBERGER,  in  the  chair. 

Thirty  |»erst)n8  present. 

A  |»ft|K-r  entitkMl  "  On  tlie  Strnctnre  of  the  Chimpanzee,"  hj  11. 
C.  (MiHpman,  M.  !>.,  was  prefK-nteil  for  publication. 

(>/i  lutthriocrphnbin  latim. —  Prof.  Leidt  exhil»ite<l  spw-imens 
(d*  11  tape  worm,  whii  h  had  l>een  sulMuitteil  to  him  for  deterroina- 
lion  hy  I>r.  John  T.  Walker.  The  s|K*eimens  c^onsist  of  al>out  a 
«hiZt'n  portions  of  nhat  appear  to  have  l>een  four  or  five  indivititi- 
aU,  all  of  thetn  nnfortunatelv  without  the  head.  Thev  were  dis- 
charmMl  by  u  man.  aired  2>^  years,  formerly  a  farmer,  a  native  of 
Sweden,  who  eaine  to  this  country  nl>ont  three  months  since.  At 
irrej^nlar  interval**  dtirin<r  the  last  five  years  the  patient  i>asse<l 
frajxnients,  of  a  few  inthes,  of  the  worm.  Acet»rdinj5  to  Hr. 
Walker,  the  follertive  mea*«urements  of  the  specimens  presenteil 
he  had  estimatetl  to  Ik?  upwards  of  lUO  feet.  In  their  cimtracted 
condition,  as  prenerved  in  alcohol,  none  of  the  mature  se^^meuts 
measuriMl  over  4  mm.  in  length  by  10  mm.  in  breadth.  These  are 
quite  chararterintic  of  linthriocrphaltts  Intut*,  The  egg  |Kiuclies 
of  the  uterus  centrallv  situate<l  are  ren<lered  distinct  from  the 
ri|)e  egi^H  whirh  give  to  tliem  a  chocolate-brown  ap|H?arance.  The 
genital  a|H*rtureH  are  in  the  median  line,  nearer  the  anterior  )N)r- 
der  of  the  se<{ments.  In  Tfrnia^  the  genital  apertures  are  at  the 
lateral  margin  of  the  seijmeiits. 

The  "Specimens  were  regarded  as  of  s]>ecial  interest  from  the  cir- 
cumstance that  they  were  the  first  of  tlie  Jittthriorrphaiutt  laftut^ 
that  Prof.  Ij.  had  had  the  opportunity  of  seeing  from  a  i>erson 
living  in  our  country. 


Fehrlary  25. 
The  President,  Dr.  Uu{$ciie.nbkr()ER,  in  the  chair. 
Tw«*nty-seven  |H*rsons  present. 

A:iftfni!fum  tint!  Amh^r /mm  Vinrt»n(to\rn^  X.  J. — .Mr.  E.  Gold- 
smith remarked  that  he  hati  received  from  Col.  T.  M.  Hrvan  a 
specimen  of  a«phaltum,  a  masH  of  which,  weighing  al»out  a  hun* 
dred  pounds,  had  been  foun«l  in  the  ash  marl,  a  layer  above  tbe 
green  ?«and  pro|K*r,  about  1(>  feet  from  the  surface,  in  the  neigh- 
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horhood  of  Vincenttown.  It  seems  that  this  peculiar  hydrocarbon 
had  not  been  ol)served  in  the  State  of  New  Jersey  before ;  at  least  no 
mention  of  it  is  made  in  the  Geological  Reports  up  to  1868.  The 
specimen  presented  to  the  Academy  had  attached  on  one  side  a 
laj'er  of  the  marl  in  which  it  was  found.  As  the  material  in  ques- 
tion is  properly  considered  a  mixture  of  various  hydrocarbons,  it 
seems  to  be  obvious  that  the  properties  vary  according  to  the 
predominance  of  one  or  the  other  substance  contained  therein. 
This  kind  is  very  brittle,  black,  with  a  resinous  lustre.  Its  frac- 
ture is  uneven,  inclined  to  conchoidal ;  the  streak  and  powder 
appear  brown.  It  melts  easily  in  the  flame,  like  wax,  and  burns 
with  a  3'ellow  smok}'  flame,  leaving,  after  burning,  a  voluminous 
coal  and  but  little  ashes.  In  water,  alcohol,  and  solution  of  caus- 
tic potassa,  it  is  not  soluble.  It  dissolves  in  chloroform  and  in 
oil  of  turpentine.  In  ether  it  dissolves  with  difficulty,  forming  a 
yellowish  brown  solution  by  transmitted  and  a  dirty  greenish  so- 
lution by  reflected  light.  Oil  of  vitriol  dissolves  it  into  a  black 
liquor,  which,  when  poured  into  water,  shows  that  a  part  of  the 
substance  is  retained  in  solution,  whilst  another  subsides  as  a  dark 
colored  powder.  Nitric  acid  reacts  on  the  substance  at  an  elevated 
temperature,  forming  therewith  soluble  products  of  oxidation. 

Not  far  from  the  [nt  from  which  the  asphaltum  had  been  ob- 
tained, a  specimen  of  yellow  mineral  resin  was  found.  It  occurs 
frequently  in  the  marl  of  the  cretaceous  formation,  but  not  regu- 
larly; sometimes  hundreds  of  tons  may  be  looked  over  without 
finding  a  single  piece;  at  other  times  enough  has  been  found  to 
fill  a  barrel  within  a  day.  It  is  usually  known  under  the  name  of 
amber  or  succinite. 

It  differed  in  several  particulars  from  the  t^'pical  amber  found 
at  the  bottom  and  on  the  coast  of  the  Baltic  Sea.  Our  specimen 
is  lighter  than  water,  whilst  the  amber  from  the  Balftc  is  specifi- 
cally heavier.  The  latter  fuses  into  a  thick  sluggish  fluid,  the 
Vincenttown  amber  into  a  very  fluid  mobile  liquid;  the  cohesion 
of  the  Baltic  product  is  stronger  than  in  the  specimen  in  question. 
These  differences  indicate  its  analogy  to  the  variety  of  succinite 
called  Krantzite  by  C.  Bergeman,  who  reported  its  occurrence 
near  Nieuberg,  Germany. 

It  melts  on  heated  platinum  foil  into  a  brown  liquid,  which 
runs  like  water.  It  takes  fire  easily,  and  burns  with  a  j^ellowish, 
strongly  smoking  flame,  leaving  but  little  coal,  which  rapidly 
burns  away  and  leaves  a  small  quantity  of  dark  colored  ashes  as 
a  residue.  Heated  in  a  closed  tube  it  melts  and  vaporizes  into  a 
gray  cloud,  which  condenses  easil}'  to  an  oily  liquid  and  some 
small  crystals,  which  are  probably  succinic  acid.  The  odor  of  the 
fumes  is  strongly  penetrating,  like  acrolein.  In  water,  alcohol, 
or  ether,  it  seems  to  be  but  sparingly  soluble.  In  chloroform, 
hisulphide  of  carbon,  and  in  oil  of  turpentine,  it  dissolves  freely. 
Oil  of  vitriol  makes  with  it  a  red  solution.     Cold  nitric  acid  seems 
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not  to  affect  it  much.  On  warming,  the  yellowish  powder  be- 
comes orange-red.  It  is  partly  dissolved  by  caustic  potassa.  In 
this  3'ellowi8h  brown  Krantzite,  Mr.  Goldsmith  noticed  on  a  frfesh 
fracture  a  row  of  white  crystals  arranged  in  radiating  groups. 
The  crystals  were  too  small  for  mechanical  separation,  but  the 
opinion  was  expressed  that  they  were  Succinellite. 

The  following  were  ordered  to  be  published: — 
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DESCRIPTIONS  OF  THBEE  NEW  SPECIES  OF  CALCEOLIDJE  FROM  THE 

UPPER  SILURIAN  ROCKS  OF  KENTUCKY. 

BY  VICTOR  W.  LYON. 

For  several  years  past  there  have  been  found  in  the  ferruginous 
clay  and  light-gray  marly  limestone  of  the  Niagara  period,  which 
outcrops  at  the  quarries  in  Jefferson  County,  Kentucky,  on  Bear- 
grass  Creek,  one  mile  east  of  Louisville,  many  fossils,  which  have 
been  considered  by  some  collectors  to  be  a  species  of  coral  allied 
to  Zaphrentis 

Until  November  25th,  187t,  all  the  specimens  which  I  found 
were  in  such  a  state  of  preservation  that  they  could  not  be  de- 
termined. 

Since  ray  attention  has  been  called  particularly  to  these  speci- 
mens, I  have  collected  one  hundred  and  seventy  well-preserved 
fossils,  which  I  regard  as  true  Galceolse.  There  are  four  distinct 
species,  of  which  three  are  new. 

In  the  same  bed,  associated  with  these  new  forms  of  Calceola, 
are  found  Calceola  Tennesseenais  (Roemer) ;  Orthis  elegantula^ 
O.  hyhrida^  0,  iiisis^  0.  rugae  plicata  ;  Spirifer  radiala^  S.  cris- 
pus,  S,  rostellum  ;  Pentamerus  iiysius^  P.  Littoni^  P.  Knappi^  P. 
nucleus;  Rhynchonella  Saffordi^  B.  Tennesseensis^  R,  neglecta  ; 
Cyrtia  exporrecta;  Garyocrinus  ornatus ;  Eucalyptocrinus  caela- 
ius^  E,  crassus  ;  Haplocrinus  ovalis^  etc.  The  new  species  refer- 
red to  are  as  follows ; — 

Genus  CALCEOLA,  Lamarck,  1801. 
Calceola  oomioalam,  V.  W.  Lyon,  n.  sp. 

Shell  thin  ;  valves  not  articulated ;  ventral  valve  horn-shaped  ; 
area  high  and  narrow,  greatly  curved  to  the  left,  flat,  one  inch 
along  the  shorter  curve,  from  apex  to  hinge ;  hinge  straight,  four- 
tenths  inch  long,  at  an  obtuse  angle  to  the  apex. 

Draw  a  line  from  the  centre  of  the  hinge  perpend icularl}',  and 
it  will  cut  the  longer  curve  of  the  area  midway  between  apex  and 
hinge.^ 

'  I  have  before  me  two  very  perfect  ventral  valves  of  0.  Tenneaseensis, 
from  Decatur  County,  Tenn.,  Upper  Silurian.  Shell  triangular  pyramidal, 
area  one  inch  from  apex  to  hinge  ;  hinge  line  one  inch  wide. 

If  a  Une  be  drawn  from  cardinal  process  to  apex,  it  will  divide  the  shell 
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Dorsal  side  of  ventral  valve  suli-seniieircular,  markings  of 
growth  indistinct,  parallel  to  sub-semicircular  opening ;  dorsal 
side  of  ojHining  almost  perpendicular  to  hinge  line,  or  about  one- 
tenth  inch  nearer  to  the  apex. 

Cardinal  process  or  tooth  central,  round  and  smooth  along  Us 
summit,  three-tenths  inch  in  length,  three-tenths  in  width,  gradu- 
ally narrowing  from  the  hinge  backward,  extending  from  the 
hinge  line  to  the  inner  end  of  cavity. 

The  characters  which  separate  this  species  from  C.  2Vwn#'ji- 
aeernnH^  Koemer,  and  C.  aandalinsr^  Lamarck,  are  well  marked. 
The  semicircular  margin  of  the  mouth  in  C,  2'ennesneen»iA  is 
one-half  inch  from  the  apex;  while  in  C,  comic ul urn  it  is  niiie- 
tenths  inch,  or  almost  over  the  hinjje  line. 

Position  and  Locality, — A  few  good  ventral  valves  have  l>eon 
obtained  from  the  ferruginous  cla}',  Niagara  p<iriod,  one  mile  cast 
of  Louisville,  north  side  of  Beargrass  Creek. 

Cale«ola  Coxii,'  V.  W.  Lyon,  n.  ip. 

Shell  thick,  triangular,  valves  not  articulated  ;  ventral  valve 
pyramidal ;  area  large,  flat,  triangular,  nine-tenths  inch  high,  with 
an  obscure  central  line  ;  markings  of  growth  prominent,  extend- 
ing around  the  shell  parallel  to  hinge ;  hinge  line  straight  crenu- 
lated,  four-tenths  inch  long. 

Mouth  semicircular;  cavity  three-tenths  inch  deep;  all  around 
the  mouth,  extending  centrally  towards  the  bottom  of  cavity,  are 
linear  rows  of  punctures,  not  so  conspicuous  as  in  those  of  the 
Kuroi>ean  species,  C\  nandaiina.  The  cardinal  process  central, 
prominent,  short,  round,  and  smooth  along  its  summit. 

I>ors!il  valve  raised  slightly,  sub-centrally  toward  hinge  line; 
valve  composed  of  several  thin  semicircular  plates,  one  a)>ove 
another,  gradually  increasing  in  diameter  frcmi  top  to  bottom; 
area  very  narrow.     Cardinal  process  not  seen. 

In  some  adult  species  young  are  seen  attached  to  the  l>ottom  of 
cavity;  none  have  been  found  on  the  outside  of  shell,  as  in   C 
ath'nufituH, 

Position  and  Locality, — In  same  l)e<ls  as  the  preceding,  also  in 

into  tw«»  riiilit-anjcle  trian^lrs.     Th«'  hinj;i'  in  at  rijjht  niiji*lcs  to  the  iipcx  ; 
w  liil«'  in  ('.  corttifnhim  the  hinpi*  if*  nt  an  ohlus<»  aiijrh*. 

'  I  lakr  grnit  plniHiirr  in  ih'diratiiig  this  fl<*ir«nl  t^dcfoht  to  Prof.  E.  T. 
Cox,  SlaU'  Gi'<)l«>tri>*l  of  Indiana. 
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marly  limestone  of  Niagara  period,  north  side  Beargrass  Creek, 
one  mile  east  of  Louisville,  Jefferson  County,  Ky. 

I  have  two  excellent  specimens  with  both  valves  united ;  also 
ten  good  ventral  valves  of  this  species. 

Caloeola  attenaatas,  V.  W.  Lyon,  n.  sp. 

Shell  thick,  attenuated,  valves  not  articulated  ;  area  of  ventral 
valve  high  and  narrow,  curving  to  the  right,  then  to  the  left,  then 
to  the  right  (some  have  three  curves,  others  only  two) ;  area 
straight  part  of  the  distance  from  the  aperture  toward  the  apex, 
then  curving  gradually  upward  and  outward  (some  specimens 
have  two  curves  upward,  others  one) ;  area  two  inches  high,  with 
an  obscure  central  line;  hinge  three-tenths  inch  wide,  straight. 

Markings  of  growth  in  some  specimens  very  prominent,  also 
striae  extending  around  the  shell,  parallel  to  the  semicircular 
opening  or  mouth.  One  of  the  most  remarkable  features  of  this 
8i>ecies  is,  that  along  the  outer  edge,  and  sometimes  the  central 
line  of  the  area,  at  almost  each  line  of  growth,  and  also  in  one  or 
two  specimens  at  the  mouth  of  the  shell,  are  one  or  more  pro- 
cesses or  small  bodies  having  the  appearance  of  foot-stalks.  Some 
of  them  are  one-tenth  inch  in  length,  others  four-tenths.  At  first 
1  thought  these  processes  had  served  merely  to  attach  the  shell 
to  some  permanent  body;  but  after  cleaning  one  very  large  and 
elegant  specimen,  I  discovered  these  processes  to  be  young  Cal- 
ceolae^  showing  all  the  distinct  features  of  the  older  one. 

In  one  3'oung  ventral  valve,  which  is  attached  to  the  second 
line  of  growth  of  an  adult,  the  cardinal  process  or  tooth  is  perfect. 

Another  most  singular  feature  in  the  adult  of  this  species  is, 
that  in  two  places  the  central  line  of  the  area  is  lifted  at  the  line 
of  growth,  and  the  cardinal  process  is  seen  at  each.  This  speci- 
men has  the  appearance  as  if  three  adults  had  almost  swallowed 
each  other,  leaving  onlj'  the  hinge  lines  and  tooth  visible.  Cardi- 
nal process  three-tenths  inch  long,  from  two  to  three  lines  wide, 
round  and  smooth  along  its  summit,  gradually  diminishing  in 
width  towards  its  end,  not  reaching  the  end  of  the  cavity.  In 
some  specimens  the  process  is  larger  and  longer  than  above  indi- 
cated, but  it  never  reaches  the  bottom  of  the  cavity  as  in  C.  cor- 
niculum.  The  characters  of  this  species  are  so  well  marked  that 
it  can  be  distinguished  at  a  glance  from  any  known  species  of 
Calceola, 
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Ponition  and  Locality. — I  have  sixty  good  Tentrml  valve*  from 
the  ferruginous  cla}'  and  marly  limef^tone  of  the  Niagara  period* 
one  mile  east  of  Louisville.  Ky.,  north  side  of  Beargrass  Creek. 

I  have  no  douht  that  the  young  of  C  attenuaiu*  and  of  all 
other  species  of  the  CalceoUdm  became  attached  immediately  after 
germination,  to  the  inner  surface  of  the  rim  of  the  mouth,  and 
remained  in  this  ]K>sition  until  they  were  large  enough  to  support 
themselves.  Lines  of  growth  u|Km  these  species  are  nothing 
more  or  less  than  the  margins  of  former  mouths,  which  are  almost 
always  ohliteratcl  in  very  old  adults,  but  in  one  instance  two  of 
these  old  mouths  are  seen,  showing  the  hinge,  also  the  central 
cardinal  procc<fS,  as  well  as  the  new  one,  within  all  of  these 
mouths,  are  «teen  young  s|>ecimens  of  Calceola  attached,  having 
the  general  characters  of  the  adult.  In  two  instances  one  of  the 
vigorous  young  attached  itself  to  the  bottom  of  the  cavity  and 
eventually  killed  the  old  one,  and  then  took  complete  possession. 

I  have  one  specimen  of  C  attenuatus  two  inches  long  (ventral 
valve),  three-tenths  inch  wide  at  hinge,  within  the  cavity  of  which 
stands  another  (JaJr**oln  of  the  same  species  one  and  a  half  inch 
long,  three-tenths  inch  at  hinge;  the  ai>ex  of  smaller  is  attached 
to  the  bottom  of  the  cavity  of  the  larger,  and  almost  Alls  it;  the 
cardinal  process  of  larger  is  seen. 
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FUBTHEB  NOTES  ON  THE  MECHANICAL  GENESIS  OF  TOOTH-FOBMB. 

BY  J.  A.  RYDER. 

In  a  paper  published  in  the  Proceedings  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,*  in  1878,  I  sought  to  indicate 
the  modes  in  which  the  teeth  of  mammals  were  modified  by  means 
of  the  movements  of  their  jaws  incident  to  mastication,  through 
long  series  of  generations.  I  there  reached  the  conclusion  that 
mechanical  strains  and  impacts  had  probabl}^  been  the  secondary 
causes  to  which  the  origin  of  the  various  forms  of  teeth  might,  in 
large  measure,  be  attributed.  The  teeth  were  supposed  to  be 
plastic,  or  at  least  slightly  so,  in  all  stages,  notwithstanding  their 
extreme  hardness.  This  view  was  forced  upon  me  by  facts  pre- 
sented by  vertebrate  palaeontolog}',  together  with  my  observation 
that  the  physiological  act  of  mastication  was  progressively  spe- 
cialized, and  in  each  case  its  degree  of  specialization  was  found  to  be 
in  correspondence  with  the  type  of  molar  tooth  with  which  it  was 
associated.  In  the  course  of  my  studies  it  seemed  clear  to  me  that 
the  tooth-modifying  capacity  resided  in  the  powers  of  the  animals 
themselves,  and  the  ways  in  which  they  were  compelled^^  accord- 
ing to  the  kind  of  food  for  which  they  had  a  preference,  to  exert 
their  powers.  I  am  aware  that  this  sort  of  reasoning  amounts  to 
saying  that  an  animal  causes  its  own  structures  to  vary  in  form, 
by  the  natural  operation  of  its  own  powers  in  overcoming  resist- 
ances, which  view,  notwithstanding  its  seeming  improbability,  has 
more  in  its  favor  than  that  which  holds  that  chance  variations, 
which  have  been  of  benefit  to  individuals,  have  been  preserved  and 
transmitted  to  offspring  and  developed  into  organs  in  the  course 
of  generations  by  the  operation  of  the  law  of  natural  selection,  the 
importance  of  which  I  would  be  the  last  to  underrate.  The  latter 
view  gives  us  no  causal  interpretation  for  so-called  spontaneous 

>  '*  On  the  Mechanical  Genesis  of  Tooth -Forms,"  pp.  45-80. 

*  Emphatically  not  wholly  of  their  own  wills,  because  the  specialization 
of  organization  presupposes  a  certain  limitation  in  the  power  to  make  choice 
caused  by  habits,  which  have  become  physiological  characteristics,  so 
that  the  charge  made  against  Lamarckianism  that  it  throws  all  outside 
power  out  of  consideration,  no  matter  of  what  character,  is  utterly  false  on 
scientific  grounds  alone. 
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variations,  which  the  view  here  advocated,  in  some  cases  at  least, 
atfords ;  though  I  do  not  wish  to  be  understood  as  saying  that  it 
gives  sucli  an  interpretation  in  a  large  proportion  of  instances 
where  tiie  history  of  the  interacting  modifying  forces  are  as  yet 
perhaps  imperfecti}'  known.  Natural  selection  is  quite  adequate 
to  account  for  the  development  of  an  organ,  or  part,  after  it  has 
made  its  appearance,  but  it  leaves  the  initial  step  causally  unac- 
counted for,  which,  it  must  be  confessed,  is  the  point  where  the 
Lamarckian  h3'pothesis  seeks  to  supply  the  needed  differentiating 
causes.  The  hap-hazard,  causeless  variation  of  organisms  cannot, 
in  the  nature  of  things,  exist;  it  is  contrary  to  all  known  prece- 
dent as  exhibited  in  the  phenomena  of  the  inorganic  world. 

In  studying  the  teeth,  one  is  confronted  by  a  number  of  large 
series  of  forms  which  clearly  demonstrate  the  fact  that  large  num- 
bers of  allied  species  which  have  succeeded  each  other  in  geologi- 
cal time  bear  a  genealogical  relation  to  each  other.  The  earliest 
forms  of  teeth  being  the  simplest,  the  later  ones  seem  to  have  been 
derived  from  them  by  a  process  easily  understood,  if  mechanically 
interpreted.  The  tooth  earliest  developed  of  all,  seems  to  have  been 
a  simple  hollow  cone  superimposed  upon  a  nutrient  papilla;  in- 
deed the  enamel  and  dentinal  portion  seems  to  be  developed  from 
its  superficial  (epithelial)  layers  of  cells  which  elongate  as  they 
grow  and  crowd  together,  becoming  columnar,  w^hilst  the  excess- 
ively hard  salts  of  lime  constituting  the  dentine  and  enamel  are 
deposited  around  the  columnar  matrix  of  cells  or  odontoblasts  by 
secretion,  leaving  a  line  tubular  cavity  in  the  centre,  from  which 
the  odontoblasts  retreat  as  their  substance  is  crowded  out  by  the 
formation  of  the  hard  material  around  them.  In  living  teeth  these 
are  always  joined  to  the  dentine  fibrils,  especially  in  those  rootless 
ones  which  are  constantly  growing  and  wearing  away  during  the 
whole  life-time  of  the  animal.  It  is  true,  as  an  objection  to  ray 
view,  that  the  tooth  is  not  protruded  until  its  crown  is  in  all  re- 
spects fully  developed  and  hardened,  but  it  is  not  improbable  that 
teeth,  like  bones,  though  apparently  very  hard,  may  be  modified 
by  strains  falling  upon  them  persistently  in  a|)proximatel3'  one 
way  for  many  hundreds  of  generations.  The  hardest  substances 
are  elastic,  compressible,  and  llexible,  and  I  think  it  will  hardly 
be  doubted  that  enamel  and  dentine  in  possessing  these  three 
qualities,  though  manifested  in  an  inconceivably  small  degree 
under  ordinary  circumstances,  may,  when  acted   upon  b}'  forces 
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exerted  and  repeated  millions,  perhaps  billions  of  times  in  the 
course  of  generations,  be  effectual  in  transmitting  the  simple  pri- 
mary form  to  a  more  complex  later  one,  as  I  have- tried  to  show 
more  fully  in  the  paper  alread\^  cited.  That  a  brittle  inflexible 
substance  like  marble,  when  in  the  form  of  thin,  rectangular  slabs 
may  be  bent  by  the  force  of  gravity  acting  upon  it  persistently 
whilst  lying  horizontally  for  a  long  time  and  only  supported  at 
two  of  its  corners  diagonally  opposite  each  other,  is  proved  by  an 
old  marble  gravestone  very  much  bent  frouj  this  cause  and  now 
belonging  to  the  Academy.  This  phenomenon  it  seems  to  me  is 
no  harder  to  explain  than  the  morphological  phenomena  presented 
b}*  the  teeth  of  mammals ;  for  my  part,  I  believe  that  both  the 
phenomena  in  question  will  most  probably  bear  a  similar  inter- 
]>retation. 

1  now  proposp  to  offer  some  new  evidence  based  upon  more 
accurate  observations  of  the  mode  in  which  herbivorous  ungulates 
crush  and  masticate  their  food.  A  large  living  male  rhinoceros 
has  afforded  me  the  opportunity  to  make  the  observations.  / 
distinctly  aaw  this  creature  crush  its  food  by  sweeping  the  lower 
molars  of  the  side  about  to  be  brought  into  action^  from  without  in- 
wards against  the  upper  ones;  meanwhile  those  on  the  other  side 
of  the  head  were  of  course  scarcel}'  in  contact,  provided  a  con- 
siderable amount  of  food  was  being  acted  upon  by  the  side  in  use 
at  the  instant.  This,  I  concluded,  for  obvious  reasons,  was  defi- 
nitely the  mode  in  which  the  jaws  of  ungulates  were  used  which 
were  moved  in  both  lateral  and  vertical  directions  in  the  act  of 
chewing;  in  other  words,  it  seems  to  be  the  manner  in  which 
chewing  is  effected  in  all  anisognathous  selenodont  mammals, 
which  can  be  definitely  traced  to  a  bunodont  ancestry'. 

It  will  be  readily  understood  that  the  above  observations  in 
some  measure  modify  the  conclusions  reached  in  my  former  paper, 
in  which  the  belief  was  entertained  that  the  motion  which  did  the 
crushing  was  outwards  instead  of  inwards.  From  facts  which  I- 
have  gathered,  it  now  seems  strange  to  me  that  I  should  have  fallen 
into  this  misapprehension,  since  the  true  method  promises  to  yield 
even  a  better  interpretation  of  the  true  philosophy  of  tooth-modi- 
fication by  mechanical  agencies  than  that  first  oflered.  It  must, 
however,  here  be  stated  that,  in  no  essential  particular  except 
one,  do  I  alter  my  former  views.     I   still  hold  the  mandibular 
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OH  THE  STRUCTURE  OF  THE  CHIXPAHZSE. 
BY  H.  C.  CHAPMAN,  M.D. 

'I'Im«  litorntiirc  on  tlic  anatomy  of  the  CliimpHnzce  is  much  more 
i*\t«MiNivo  than  tliat  on  the  Gorilla,  the  animal  having  l)een  dis- 
**m'I*mI  hy  Tyson,'  Traill,'  A'rolik,^  Schroeder  A'an  der  Kolk/ 
Wxniiin,*  Marshall,*  RoUeston,'  Wilder,"  Huxley ,•  Grntiolet  and 
Alix,"*  Turner,"  Humphrey,'*  HrrK*a,'^  Macalister,'*  Bischoff,** 
riunnpneys,'*  and  others.  It  may  appear,  therefore,  8U|)erlluoti8 
tu  odor  the  results  of  my  dissection  of  the  female  Chimpanzee, 
i'nnfto<lyit't<  Jiiger^  which  recently  died  at  the  Zoological  Garden 
iif  this  city.  In  comparing,  however,  the  accounts  of  the  authors 
luHt  referred  to,  it  becomes  evident  that  the  animals  dissected  by 
them  must  in  some  instances  have  l>een  ditferent  species  ofCliim- 
pnnxees,  and  in  others  that  they  exhibited  individual  peculiarities. 
The  above  accounts  are,  moreover,  often  limited  to  onl}'  |>ortions 
of  tlie  bo<lv.  IndetMl,  the  only  elaborate  modern  treatises  I  have 
Hren  are  those  of  Vrolik  and  Gratiolet.  The  admirable  moQo> 
graph  of  Tyson,  oUl  as  it  is,  may  still  be  consulted  with  the  greatest 
advantage  i  pro|K>se  confining  myself  to  a  general  account  of  ihs 
<Miimpanzee  1  dissected,  calling  attention  more  particularly  to  the 
points  in  which  it  differed  from  those  previously  described,  and 
the  general  resemblances  and  (lifTerences  between  it  and  the  Gorilla 
and  Man.     The  specimen  dissected  by  me  was  a  female,  supixMed 

>  Anatoiny  of  ii  Pygmic,  1099. 

*  MtMuoirs  of  Wemeriini  Sonet v,  1821. 
'  Hrrhcrchrs  sur  h*  (himpanzoc,  1H41. 

«  SchrcRHlvr  Vnn  dor  Kolk  ami  Vrolik.  AmstcnUm  VerUantlolingen,  1  M9. 

*  Pn>ce<'(linc:H  ot  HfH»ton  Socifly  of  N.  II.,  IH'S. 

*  Niituml  Ilihlory  Hoview,  IHOI. 

*  Natural  IIiAtorv  Ui»vlew,  vol.  i. 

*  BoHton  .Journal  of  N.  H.,  IHOH. 

"  Mviliral  TiujiH  ami  (ta/.tttc,  HUl. 

'■■  Nouvi'Ih*  Ardiivi's  (lu  MumV.  IH«M». 

•'  l*nH  fMMiiiiiTH  of  Koval  So<'lftv  of  E  linbur;5h.  l^^'»  5. 

"  .Toiinml  of  .Vnatoniv  ami  Phv>iolo;rv,  1>»07. 

"  IliiilHin  Son»lc  trAnlhro|Milo;ri«',  \H(\\}. 

••  Ami:»Unn.l  M  lu'   of  Nat.  Hist.,  H71. 

'*  .VMi:iiiillunL!(*n  of  Munirli  Acad.,  H71. 

"  Jourual  of  Anat.  and  Phys.,  1H72. 
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and  a",  the  apical  portion 
woni  off  heing  restored  in 
outline.  Tliis  shows  that 
S  has  been  deflected  in  an 
intvanl  direction,  and  indi- 
cates that  the  force  opera- 
tive in  causing  the  deflec- 
tion ii&3  been  constantly 
active  from  one  side,  or 
that  upon  which  the  large 
arrow  is  placed  pointing  in 
the  direction  of  the  dotted 
line.  The  tot&l  displacing 
force  exerted  by  the  jaw 
moving  in  an  inward  direction  dnring  the  entire  lifetime  of 
the  animal  may  be  supposed  to  be  represented  liy  this  arrow, 
plus  that  of  its  ancestry,  during  the  existence  of  which  the  tooth 
has  been  brought  to  its  present  form  by  the  mechanical  process 
of  differentiation  indicated.  The  muscular  power  or  crashing 
force  exerted  by  the  mandibular  muscles  (tlie  coetHcient  of  which 
is  104  ponnds  per  square  inch  of  section,  Haughton)  in  an  upward 
direction  indicated  by  the  lower  smaller  arrow  pointing  upwards  in 
thedirectionoftheentire  vertical  line,  would  tenil  while  the  mandible 
is  moving  inwards  and  obliquely  upwards  to  act  aa  a  wedge  upon 
tlie  somewhat  oblique  faces  of  the  upper  molars,  forcing  them  out- 
wards in  the  direction  of  the  dotted  line  and  arrow  pointing 
towards  a.  In  this  way  the  cause  of  the  anisognathism  is  ac- 
counted for,  whilst  it  is  also  not  to  be  forgotten,  that  the  influence 
of  this  peculiar  combination  of  forces  cannot  he  without  effect  in 
producing  modifications  upon  the  crowns  of  the  teeth  from  within, 
80  that  in  reality,  modifying  forces  may  be  at  work  from  both 
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hyoid,  nnd  stylo-pliaryn^eus  miiK*le&.  AnWriorlj  I  notii-ed  the 
stcrijo-liyoid,  sterno-tbyroi*!,  awl  iliyro-hy Midland  the  lillle  crico- 
thyroid artery  pani^ing  ac*r«»>*  the  crieo-lhyroid  TnemUrane. 
Laterally  the  oiiioliyoid  iDu»ele  wa<«  well  developetl.  It  «ra«  held 
in  position  by  tht'  little  baml  of  the  cenical  fascia,  aud  scnreil, 
with  the  btenio-i'k'ido  ma^toid  miiM*le.  to  divide  the  neck«  toiH>- 
graphically  sftenkin;!,  int«j  the  triangles.  I  noticeti  that  the  muscle 
aonietinies  called  the  <»roc>-i*ervicali$  was  well  developed.  This 
uiuscle  ariKcs  from  the  transverse  proi*ess  of  the  atlas«  and  is 
inserted  into  the  clavicle:  it  wa»  very  i»n>j»erly  describes!  by  Tyson 
a»  the  elevator  of  the  clavicle.  It  has  been  fonod  in  Man  as  an 
anomaly.  Very  human  in  its  api^earance  was  the  di9|K>sition  of 
the  phrenic  nerve  lying  U|H»n  the  scalenus  anticns  muscle*  and 
comin<j:  from  the  3d  and  4ih  cervicals.  The  muscle  separate<1  the 
8nl>clavian  vein  from  the  arterv,  and  between  it  and  the  scalenus 
me<linM  the  braehial  plexus  emerged.  The  whole  cervical  region 
was  strikinifly  human  in  its  <Us|>ositirm,  and  with  the  exceptions 
of  the  Kterno-cleido  mastoid  muscle  being  divi<letl  into  two,  and  in 
the  presence  of  an  onio-cervicalis  muscle,  the  neck  of  the  iMiim- 
panzee  w<iuid  serve  the  surgical  anatomist  as  material  for  n 
demonstration  quite  a^^  well  as  that  of  a  human  lK*ing.  On  raising 
the  clavicle  the  sul»claviu8  minor  and  coracoid  ligament  were 
si»en  well  develo|»e<l ;  the  peetoralis  mus(>le,  however,  presi*nte<l  n 
<lirference  from  that  of  Man,  as  it  arose  from  the  2d  and  3d  ribs, 
and  was  inserted  into  the  hea<l  of  the  humerus.  The  axillary 
re;>;ion  whh  very  human  in  its  apfH^arance;  the  anterior  and  |m>s- 
terior  thoracic  nerves  and  the  intercosto-humeral  were  well  de- 
velo|»ed. 

f^/tjH'r  Kxtremitij, — The  bnichial  plexus  surrounding  the  axillary 
artery  exhibited  the  c)uU.m',  posterior,  aud  inner  cords,  the  outer 
c<iming  from  the  fifth,  sixth,  and  seventh  cervicaln,  the  inner  from 
the  eighth  cervical  and  first  dorsal;  the  posterior  conl  from  the 
outer  and  inner  ones.  The  plexus  gave  off,  as  in  Man,  the  external 
cutaneous,  minlian,  ulnar,  internal  cutaneous,  and  muscnilfvspiniL 
I  did  not  notice,  however,  the  nerve  of  WrisU^rg:  the  subscapular 
and  KiiprascHpnlar  nerves  were  found  in  their  customary  human 
|H»sitioii.  The  disposition  of  the  me<lian,  ulnar,  and  radial  nerves 
in  tlie  hand  wrre  the  same  as  in  Man.  The  latissimo-condvloiileus 
niiiM'le  \\aH  \v«*ll  <lc\(  lop<Ml,  but  1  could  see  no  ditferem^e  in  the 
bireps,  coraco-brachialis,  brachialis  anticus,  and  triceps  as  com- 
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pared  with  the  same  muscles  in  man.  In  the  forearm  the  prona- 
tor radii  teres  arose  by  two  heads,  the  median  nerve  passing  be- 
tween them  as  in  Man,  whereas  I  found  only  one  head  in  the 
Gorilla.  The  palmaris  longus  was  well  developed :  whereas  it  was 
absent  in  the  Gorilla  I  dissected.  Flexor  subllmis  digitorum  and 
profundus  were  more  split  up  than  in  Man,  but  as  a  whole  there 
was  no  marked  difference  between  them  and  those  of  Man.  The 
flexor  longus  pollicis,  joined  to  the  perforator  of  the  index,  was 
to  a  certain  extent  differentiated  from  the  flexor  profundus  digi- 
torum, its  tendon  passed  between  the  two  heads  of  the  flexor 
brevis  pollicis.  The  other  muscles  of  the  thumb  and  those  of  the 
little  finger  compared  favorably  with  those  of  Man  ;  the  lumbri- 
cales  were  large.  The  supinator  longus  arose  from  the  humerus 
much  higher  up  than  in  Man.  The  extensor  ossi  metacarpi  pol- 
licis terminated  in  two  tendons ;  the  secundii  internodii  pollicis 
was  present,  but  there  was  no  extensor  primi-internodii.  I  found 
this  muscle,  however,  in  the  Gorilla.  The  extensor  indicis  and 
extensor  minimi  digiti  terminated  in  their  respective  digits  singly, 
whereas  in  the  lower  monkeys  the  middle  finger  is  supplied  by 
a  slip  from  the  indicis,  and  the  ring  finger  with  one  from  the 
minimi  digiti  in  addition  to  the  tendons  of  the  extensor  commu- 
nis. According  to  some  anatomists  the  extensor  indicus  in  the 
Chimpanzee  supplies  both  index  and  middle  fingers.  The  Chim- 
panzee seems,  from  the  above  brief  sketch  of  the  muscular  sys- 
tem of  the  upper  extremit}^  to  be  closer  allied  to  Man  than  the 
Gorilla,  inasmuch  as  the  pronator  arises  by  two  heads  and  in 
having  a  palmaris  longus  and  a  flexor  longus  pollicis,  but  it  differs 
from  the  Gorilla  and  Man  in  that  the  extensor  ossii  metacarpi 
divides  into  two  tendons,  and  in  there  being  no  extensor  primi  in- 
ternodii pollicis. 

Lower  Extremity. — Traill,^  in  his  account  of  the  Chimpanzee, 
figures  a  muscle,  which  he  called  the  scansorius,  rising  from  the 
ileum  and  inserted  into  the  femur.  This  muscle  appears  to  me  to 
be  simply  a  part  of  the  gluteus  minimus.  According  to  Vrolik^ 
the  tensor  vaginae  femoris  had  been  confounded  with  the  so-called 
scansorius  by  Traill,  but  in  my  specimen  the  former  muscle  was 
very  well  developed,  and  I  should  not  have  noticed  any  thing  par- 
ticular about  the  gluteus  had  not  a  portion  of  it  been  described 

•  Traill,  op.  eit.,  Plate  I.  Fig.  1. 
«  Vrolik,  op.  ci/.jp.  21. 
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separately  as  the  seansorius.  The  rotators  of  the  thigh  were 
present.  The  adiiiietors  are  five  in  number.  The  semimem- 
branosus and  semitendinosus,  as  in  the  Gorilla,  hardly  deserve 
names  characteristic  of  their  homologues  in  Man,  as  they  are  quite 
muscular.  The  gracilis  is  very  large.  The  sartorius,  however, 
rather  slender.  There  was  a  well  developed  popliteus,  but  no  plan- 
taris  muscle.  The  soleus  arose  by  the  fibular  head  only.  As  re- 
gards the  anterior  asi)ect  of  the  leg,  the  tibialis  anticus  splits  into 
two  ten<lons,  the  extensor  longus  digitorum  was  present,  but  the 
so-called  peroneus  tertius  was  absent.  The  extensor  longus  hallucis 
and  extensor  brevis  digitorum  were  well  developed,  as  also  the 
I>eroneus  longus  and  brevis  on  the  fibular  side  of  the  leg.  The 
flexor  accessorius  was  absent.  The  flexor  brevis  digitorum  supplied 
the  second  and  thinl  toes  only,  the  tendinous  slips  for  the  fourth 
and  fifth  came  from  the  flexor  longus  digitoru.n ;  whereas  in  the 
Gorilla  the  slip  for  the  fiflh  came  from  the  flexor  longus  hallucis. 
In  the  Chimpanzee  the  slip  for  the  fifth  toe  is  very  delicate,  and,  like 
that  of  the  Gorilla,  is  not  |)erforated.  There  is  quite  an  intimate 
union  between  the  fibres  of  the  flexor  longus  hallucis  and  digitorum. 
The  s|>eiMal  muscles  of  the  minimi  digit!  and  hallux  are  well  devel- 
o|K'd,  and  in  addition  to  the  ordinary  flexor  brevis  hallucis  I  notieeil 
a  delicate  muscular  slip  arising  t'rxnw  the  calcaneum  in  common  with 
the  flexor  brevis,  whieh  was  inserted  into  the  phalanx  of  the  hal- 
luei<.  Its  aetiiMi  was  to  flex  the  hallux.  This  little  slip  was  also 
seen  in  the  i»ther  foot.  So  far  as  I  know  it  has  not  l>een  describe<l 
before  in  the  riiimpanzee.  There  was  no  iransversus  petlis.  The 
little  slip,  callevl  by  Pn>f.  Huxley  the  aKluct<.»r  ossi  metacarpi 
quinti  digit i,  1  noiieed  in  the  letl  foot.  There  was  nothing  re- 
markable about  the  bloodvessels  of  the  lower  extremity,  except 
that  the  saphenous  vein  did  not  pass  into  the  femoral  through  the 
sapheniuis  ojHMiing,  whirh  was  well  developed  in  the  Gorilla,  ami 
the  anterior  tibial  artery  was  very  small,  its  phuv  being  supplieil 
by  a  large  vessel  eoming  rn>m  the  temoral  at  about  the  )>osition  of 
the  anaslomoliea  magna  in  the  human  Iving.  1  ventureil  to  call 
this  vessel  in  the  Gorilla  tl\e  **  K»ng  saphenous  artery,"  as  it  ac- 
eonipanieil  the  artery  antl  nerve  ol  the  same  name  t«>  the  foot  in 
that  animal.  The  nerves  iliii  not  diller  essentiallv  fn.>m  those  of 
man. 

A.mr'i:jrtj  ('.I  »(N*  (iMt/  .(i»ivi,j.!  ;fS  --The  lonj^ue  in  the  Chim- 
panzei*  is  tiiivker  tiian  in  man.     1  t\»unvl  the  eireiimvallate  papillae 


1879.]  NATURAL  SCIENCES   OF   PHILADELPHIA.  67 

arranged  in  the  form  of  a  Y,  as  in  man,  and  not  a  T,  as  has  been 
found  to  be  the  case  in  other  specimens.  The  parotid  gland 
was  large,  the  duct  of  Steno  crossed  the  masseter.  The  submax- 
illary was  absolutely  very  large.  The  stomach  was  very  human 
in  shape.  The  length  of  the  small  intestine  was  eight  feet,  that 
of  the  large  two  and  a  half.  The  vermiform  appendix  measured 
six  and  a  half  inches.  The  Peyer^s  patches  in  small  intestine 
were  very  striking.  There  are  no  valvulae  conniventes.  There 
was  nothing  peculiar  about  the  spleen  or  pancreas ;  in  reference 
to  the  liver  the  quadrate  lobe  was  not  well  differentiated,  and  the 
caudate  lobe  was  thick  rather  than  caudate.  I  noticed  an  inter- 
esting fact  in  reference  to  the  peritoneum :  When  the  great  omen- 
tum was  raised  the  transverse  colon  was  seen  to  be  attached  to  its 
under  surface,  as  in  Man  ;  whereas  in  other  monkeys  and  thQ  lower 
mammals  the  transverse  colon  is  quite  separate  from  the  great 
omentum.  This  condition  is  also  seen  in  the  human  foetus,  but,  as 
development  advances  in  it,  the  peritoneum  covering  the  trans- 
'verse  colon  becomes  adherent  to  the  great  omentum,  and  ultimately 
in  Man  appears  as  one  structure.  In  this  respect  the  Chimpanzee 
agrees  with  Man  and  differs  from  the  monkeys.  I  do  not  know 
whether  this  disposition  has  been  observed  before  in  the  Chim- 
panzee or  the  other  anthropoids.  I  suspect  the  same  disposition 
obtains  in  the  Gorilla. 

Respiratory  and  Circulatory  Systems. — As  is  well  known,  in 
the  male-Chimpanzee  and  the  other  anthropoids,  the  ventricles  of 
the  larynx  are  enormously  dilated,  these  pouches  extending  up 
into  the  neck,  even  under  the  trapezius  muscle  and  over  tiie  breast 
into  the  axillae.  Noticing  during  life  that  the  voice  of  the  female 
Chimpanzee  was  so  much  weaker  than  her  mate,  I  was  prepared 
to  find  these  ventricular  pouches  very  rudimentary,  even  if  devel- 
oped at  all.  According  to  some  anatomists  these  pouches  have  no 
influence  upon  the  voice. 

The  pouches,  however,  extended  even  in  the  female  up  to  the 
hyoid  bone  and  base  of  the  tongue.  The  crico-thyroid,  thyro-ar^'- 
tenoid  crico-arytenoid,  lateralis  and  posticus,  and  arytenoid  mus- 
cles were  well  developed.  The  inferior  vocal  cord,  or  more  properly 
vocal  membrane,  was  of  a  triangular  shape,  and  quite  distinguish- 
able from  the  remaining  part  of  the  mucous  membrane.  The  right 
lung  was  divided  into  three  lobes,  the  left  into  two,  as  in  Man. 
I  noticed  that  the  left  carotid  and  left  subclavian  arteries  came 
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off  from  a  common  vessel,  a  short  innominate,  differing  in  this 
respect  from  the  Gorilla  and  YrolikV  Chimpanzee,  which  in  the 
disposition  of  its  great  bloodvessels  is  like  that  of  Man. 

GenilO'Urinary  Organs. —  Believing  that  the  transitor}*^  stages 
through  which  a  human  being  passes  in  utero  are  often  perma- 
nently retained  through  life  in  the  lower  animals,  it  appeared  to 
me  that  the  best  way  of  determining  the  question  as  to  whether 
the  Chimpanzee  had  the  external  and  internal  labia  of  the  human 
female  was  to  compare  my  specimen  with  a  human  female  foetus. 
The  opportunity  of  examining  two  negro  foetuses  about  five  months 
old,  presenting  itself  at  the  same  time  tluit  I  was  dissecting  the 
Chimpanzee,  I  compared  the  generative  apparatus  of  all  three,  and 
I  am  satisfied  that  they  are  morphologically  essentially  the  same, 
for  in  the  Chimpanzee  there  is  a  well-developed  clitoris,  with 
frenum  and  prepuce;  below  the  frenum  the  internal  labia  are 
undistinguishable  from  the  external,  and  these  latter  are  un- 
developed above  the  clitoris.  The  whole  appearance  of  the 
uterus,  vagina,  and  ovaries  in  the  Chimpanzee  is  also  similar  to 
the  internal  organs  of  the  human  foetus.  The  bladder  was  large, 
and  the  kidneys  resembled  those  of  man  in  their  form,  and  dif- 
fered from  that  of  the  Orang  in  having  more  than  one  papilla. 

The  Brain. — The  brain  of  the  Chimpanzee  has  been  described 
by  several  anatomists,  and  figured  by  Tyson,  Tied m an n,^  Yrolik, 
Schroeder  van  der  Kolk,^  Gratiolet,*  RoUeston,  Marshall,  Turner, 
Bischoff,  Broca,  and  others.  As  the  existence  of  a  "  posteVior  lobe, 
posterior  cornu,  and  hippocampus  minor"  in  the  brain  of  the  Chim- 
panzee and  other  apes  and  monkeys  gave  rise  to  a  memorable  dis- 
cussion some  years  ago,  it  was  with  great  interest  that  I  hastened, 
as  soon  as  possible  after  death  (a  few  hours),  to  open  the  skull  of 
the  Chimpanzee,  and  to  examine  the  brain  in  aitu.  The  brain 
weighed  10  ounces  10  grains.  I  confess  to  my  great  surprise,  I 
found  the  cerebellum  uncovered  by  the  cerebrum  to  the  extent 
shown  in  the  illustrations,  Plate  XL,  Figs.  1  and  2,  and  XII.,  Figs. 
1  and  2, and  remembering  Prof.  Huxle^^'s  criticism  that*  "his  error 
must  become  patent  even  to  himself  if  he  try  to  replace  the  brain 

»  Vrolik,  op,  eit.,  Plate  VI.  Fig.  4. 

2  Philos.  Transactions,  1836. 

5  Schroeder  Van  der  Kolk  and  Vrolik,  Amsterdam  Verhandelingen,  1849. 

*  Plis  cerebraux  de  V  Homme,  1854. 

*  Man's  Place  m  Nature,  p.  97. 
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within  the  cranial  chamber,"  I  did  so,  and  yet  the  cerebellum  re- 
mained uncovered.  Is  it  possible  that  in  my  young  female  Chim- 
panzee the  posterior  lobe  had  not  attained  its  full  growth,  or  that 
in  some  Chimpanzees  the  posterior  lobe  covers  the  cerebellum, 
and  in  others  it  does  n«t  ?  According  to  Prof  Huxley,  this  i*s 
the  case  among  the  Gibbons,  for  in  referring  to  the  Siamang,  he 
says:  this*  "  is  remarkable,  fpr  the  short  posterior  lobes  of  the 
cerebrum  which  in  this  anthropomorphous  ape  do  not  overlap 
the  cerebellum,  as  they  do  in  all  the  others."  On  the  other  hand, 
Prof.  Bischoff  observes  in  his  Beitrdge  on  the  Hylobates,  "  Da- 
gegen  kann  ich  Flower  und  Huxley  darin  nicht  beistimmen  das 
die  hinteren  Lappen  des  grossen  Gehirns  eine  sehr  bemerkens- 
werthe  Reduction  gegen  die  der  Gehirne  der  anderen  Anthro- 
poiden  darin  zeigen,  dass  sie  das  kleine  Gehirn  nicht  mehr  vollig 
bedeckten.  Bei  meinem  Hylobates  ist  das  kleine  Gehirn  voUstSlnd- 
ing  durch  die  Hinterlappen  des  grossen  Gehirns  bedeckt."''  It 
appears  to  me  more  likely  that  in  some  Gibbons  the  cerebellum 
is  covered,  and  in  others  not,  than  that  such  eminent  anatomists 
as  Professors  Huxley,  Flower,  and  Bischoff  should  be  opposed  in 
reference  to  a  mere  matter  of  observation,  and  so  with  regard  to 
the  diversity  of  opinion  as  to  the  cerebellum  being  covered  by 
the  posterior  lobes  of  the  cerebrum  in  the  Cliimpanzee. 

According  to  Huxley,  RoUeston,* Marshall,  Gratiolet,  etc.,  the 
cerebellum  is  covered  by  the  cerebrum  in  the  Chimpanzee. 

In  the  figures  of  the  Chimpanzee  given  by  Tyson,  Tiedemann, 
Vrolik,  Schroeder  Van  der  Kolk  and  Vrolik,the  cerebellum  is  un- 
covered by  the  posterior  lobes  of  the  cerebrum.  Tiedemann 
says:  "  The  hemispheres  of  the  brain  are  relatively  to  the  spinal 
marrow,  medulla,  cerebellum,  etc.,  smaller  than  in  man."*  Ac- 
cording to  Vrolik,  the  Chimpanzee  brain  is  distinguished  from 
the  human,  "par  un  moindre  developpement  des  hemispheres  du 
cerveau  qui  ne  recouvrent  tout  le  cervelet."*  Gratiolet,  in  refer- 
ring to  the  figures  of  the  brain  of  the  Chimpanzee,  in  Schroeder 
Van  der  Koikes  and  Vrolik's  paper  in  the  Amsterdam  Verhandelin- 
gen  for  1849,  speaks  of  the  brain  as  being  "  profondement  affais^." 
Now,  while  these  eminent  anatomists  admit  the  justness  of  Grati- 

'  Anatomy  of  Vertebrates,  p.  410. 

«  Beitrage,  etc.,  Munich  Aband,  1870,  p.  272. 

>  Philos.  Trans.,  p.  518. 

*  Recherches,  p.  39. 
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olet's  criticism,  yet  they  observe  in  their  "  Note  sur  Pencephale 
de  l^Orang,"  in  the  Amsterdam  Yerslagen  for  1862,  page  7, 
"  A  vrai  dire,  ce  lobe  postdrieur  ou  occipital  ne  se  prolonge  pas 
autantque  chez  PhommiB;  il  ne  recouvre  pas  si  bien  le  cervelet,  du 
moins  il  ne  la  cache  pas  completement  surlput  vers  les  cot^s;  mais 
il  n'y  a  rien  \k  dedans,  qui  nous  emp^che  de  lui  donner  le  nom 
•  qui  lui  est  dft.  Par  rapport  au  d^yeloppement  du  cervelet,  nous 
ne  croyons  pas  faire  une  chose  inutile  en  rappelant  que,  d'apr^s 
les  mesures  que  nous  avons  publi^es  en  1849,  le  cervelet  du  Chim- 
pansd  et  de  POrang  est  proportionnellement  plus  grand  que  celui 
de  Phomme.  Cela  doit  avoir  une  certaine  influence  sur  la  maniere 
dont  il  se  trouve  pour  une  partie  a  ddcouvert  chez  ces  animaux 
qui  ont  les  lobes  occipitaux  moins  ^tendus  que  ceux  de  Pbomme." 
Their  plate.  Fig.  1,  giving  the  brain  of  the  Orang,  shows  quite 
plainly  the  cerebellum  partially  uncovered  by  the  cerebrum.  In  my 
Chimpanzee  the  cerebellum  was  extremely  well  developed,  as  may 
be  seen  from  Plate  XI.,  Fig.  2.  Should  future  investigation  show 
that  the  posterior  lobes  of  the  cerebrum  do  not  invariably  over- 
lap the  cerebellum,  as  in  the  Chimpanzee  dissections  just  referred 
to,  and  in  the  Orang  of  Vrolik  and  Gibbon  of  Huxle}',  it  will  only 
be  another  instance  of  the  truth  that  the  lower  monkeys  in  some 
respects  are  more  nearl}'  allied  to  man  than  the  Anthropoids,  for 
I  have  found  the  cerebellum  entirely  covered  by  the  cerebrum  in 
the  genera  Macacus^  Ci/nocephahis^  Semnopithecus^  Ateles,  Cebus^ 
etc.  Prof.  Huxley  observes,  '•  if  a  man  cannot  see  a  church,  it  is 
preposterous  to  take  his  opinion  about  its  altar-piece  or  its  painted 
windows — any  one  who  cannot  see  the  posterior  lobe  in  an  ape's 
brain  is  not  likely  to  give  a  very  valuable  opinion  respecting  the 
posterior  cornu  or  the  hippocampus  minor."^  Now  it  does  not 
follow  because  the  cerebrum  did  not  overlap  the  cerebellum  in  my 
Chimpanzee  that  there  was  no  posterior  lobe.  It  is  one  thing  to 
state  that  the  posterior  lobe  did  not  entirely  conceal  the  cerebel- 
lum, and  another  that  the  posterior  lobe  did  not  exist  at  all. 
Further,  when  the  proper  section  was  made  of  the  lobe  the  pos- 
terior cornu  of  the  ventricle  was  ver}^  evident,  Plate  XII.,  Fig.  3, 
as  also  the  hippocampus  minor,  and  indeed  there  was  the  emi- 
nentia  collateralis  as  well.  It  seemed  to  me  that  it  was  not  so 
much  that  the  posterior  lobe  with  its  contents  was  undeveloped  in 

Man's  Place  in  Nature,  p.  99. 
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the  Chimpanzee  as  it  was  that  the  cerebellum  was  relativelj'  to 
the  cerebrum  very  much  developed,  Plate  XII.,  Fig.  1. 

Of  late  years  the  convolutions  of  the  human  brain  have  been 
very  carefully  described,  and  compared  with  those  of  the  lower 
animals;  among  others,  by  Bischoff,  Ecker,  Gratiolet,  Pansch, 
and  Husche.  And  through  the  development  of  the  theory,  based 
upon  pathological,  experimental,  and  comparative  anatomical 
facts,  that,  caeteris  paribus^  the  grade  of  the  intelligence  is  propor- 
tional to  the  number  and  com[)lexities  of  the  gyri  and  sulci,  the 
comparison  of  the  brain  of  an  anthropoid  with  that  of  Man  be- 
comes very  interesting.  So  far  as  I  know,  the  first  distinct  state- 
ment that  the  convolutions  are  most  numerous  in  the  brain  of 
Man,  and  that  his  superior  intelligence  is  due  to  this,  is  to  be  found 
in  the  works  of  Eristratus,  as  quoted  b}'  Galen.  In  1664  Willis 
called  attention  to  the  lower  animals  having  convolutions,  though 
.  fewer  than  Man,  and  that  certain  animals,  like  monkeys,  had  more 
of  them  than  carnivorous  ones,  etc.  Vicq.  D'Azyr,  in  1789,  noticed 
the  want  of  symmetry  in  the  convolutions  in  the  brain  of  Man. 
In  1794  Malacarne  called  especial  attention  to  the  convolution 
known  as  the  gyrus  fornicatus.  Tiedemann,  in  1816,  treated  of  the 
development  of  the  convolutions.  While  undoubtedly  the  anato- 
mists just  referred  to  may  be  said  to  have  begun  the  study  of  the 
convolutions,  nevertheless  it  appears  to  me  that  the  credit  of  a 
systematic  study  of  the  folds  and  fissures  in  a  group  of  animals, 
the  comparison  of  such  with  those  of  Man,  and  the  extension  of 
such  investigation  to  the  mammalia  generally,  belongs  to  Prof. 
Richard  Owen,  who  in  1833  distinguished  in  the  FelidaBthe  folds 
by  letters  and  the  fissures  by  figures,  and  what  is  more,  named 
them.  In  1842  his  views  were  much  extended  in  the  lectures  de- 
livered at  the  Royal  College  of  Surgeons,  when  the  homologous 
convolutions  were  brought  out  strikingly  in  the  diagrams  by  col- 
ors. Leaving  this  little  historical  digression,  and  returning  to 
the  brain  of  the  Chimpanzee,  I  think  it  may  be  stated  that  in 
most  of  the  specimens  examined  so  far  all  of  the  convolutions  and 
fissures  described  in  the  human  brain  can  be  identified.  There  is 
no  diflSculty  in  recognizing  the  four  lobes — the  frontal,  parietal, 
occipital,  and  temporal,  Plate  XL,  Fig.  1 ;  Plate  XII.,  Fig.  1.  The 
central  lobe  or  island  of  Reil,  which  is  very  slightly  convoluted, 
is  entirely  concealed  in  the  Chimpanzee.     The  frontal  lobe  exhi- 
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bits  the  upper,  middle,  and  lower  frontal  convolutions,^  separated 
by  the  upper  and  lower  frontal  fissure,  the  latter  passing  into  the 
vertical  frontal  (precentral).  The  central  fissure  (Rolando)  is 
well  marked^  a  little  more  forward  in  the  Chimpanzee  than  in 
Man,  separating  the  anterior  and  posterior  central  convolutions. 
The  fissure  of  Sylvius  is  in  such  relation  with  the  interparietal 
and  temporal  fissures,  that  the  supra-marginal  and  angular 
convolutions  are  identical  with  those  of  Man.  The  "ascending 
branch"  of  the  Sylvian  fissure  also  passes  in  between  the  middle 
frontal  and  precentral  fissures  as  in  Man.  The  first,  second,  and 
third  temporal  convolutions,  with  the  first  and  second  temporal 
fissures,  are  as  distinct  in  the  Chimpanzee  as  in  Man,  and  the  con- 
tinuity of  the  occipital  and  temporal  lobes  through  the  lower 
temporal  convolutions  (3d  and  4th  plis  de  passage  of  Gratiolet) 
is  as  unbroken  in  our  ape  as  in  the  human  being.  Further,  the 
three  convolutions  of  the  occipital  lobe,  with  its  transverse  occipi- 
tal and  inferior  longitudinal  fissures,  do  not  present  any  very 
marked  differences  from  the  homologous  structure  in  Man.  Up  to 
this  point  I  believe  I  have  made  no  statements  in  reference  to  the 
fissures  and  convolutions  of  the  brain  of  the  Chimpanzee  which 
have  not  been  substantially  made  before.  There  has,  however, 
been,  and  is  still,  a  diversity  of  opinion  in  reference  to  the  parts 
of  the  occipital  convolutions  which  bridge  over  the  external  per- 
pendicular fissure,  which  seems  to  be  a  continuation  of  the  internal 
perpendicular  or  parieto-occipital  fissure.  The  convolutions  which 
I  have  referred  to  above  as  the  upper  and  middle  occipital  convo- 
lutions pass  in  Man  and  Ateles  so  insensibly  into  the  upper  parietal 
lobule  and  angular  convolutions  respectively  that  apparently  no 
external  perpendicular  fissure  exists  ;  the  parieto-occipital,  how- 
ever, being  apparent  enough.  In  the  Chimpanzee  that  I  dissected, 
the  external  perpendicular  fissure  is  quite  apparent,  but  the  two 
occipital  convolutions  seem  to  me  to  be  present,  the  upper  one 
serving  to  partially  bridge  over  the  inner  part  of  the  external  per- 
pendicular fissure  connecting  the  upper  occipital  with  the  upper 
parietal  lobule,  the  middle  occipital  passing  into  the  angular  con- 
volution and  bridging  over  the  outer  part  of  the  external  perpen- 
dicular fissure;  the  difference  then  in  the  brain  of  the  Chimpan- 
zee and  Man  in  this  respect  being  one  essentially  of  degree,  the 

'  I  make  use  of  the  nomenclature  of  Ecker  in  **  Cerebral  Convolutions  of 
Man,"  English  synonymes. 
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upper  occipital  convolution  in  Man  being  more  superficial  than  in 
the  ape.  The  upper  occipital  convolution,  according  to  Huxley 
and  Gratiolet,  is  absent  in  the  Chimpanzee,  but  has  been  found 
at  least  on  one  side  in  the  specimens  described  by  RoUeston, 
Marshall,  Turner,  and  Broca.  The  upper  and  middle  occipital 
convolutions,  so  far  as  I  have  been  able  to  compare  them,  seem  to 
correspond  to  the  convolutions  described  under  the  names  of 
"Plis  de  passage,"  "  Bridging,''  "  Annectant  g^'ri,"  and"Obere,  ' 
innere  und  aussere  Scheitelbogen-Windungen."  The  only  other 
peculiarity  that  I  noticed  in  the  Chimpanzee  was  in  reference  to 
the  parieto-occipital  fissure  of  the  right  side,  which  did  not  reach 
the  calcarine,  being  separated  hy  the  "  deuxieme  plis  du  passage 
interne"  of  Gratiolet,  and  that  on  both  sides  the  calcarine  fissure 
passed  into  the  hippocampal,  so  that  the  gyrus  fornicatus  did  not 
pass  into  the  convolution  of  the  hippocampus  as  in  Man.  In 
this  latter  respect,  however,  Ateles  Paniscua^  one  case  of  Hylo- 
bates^  and  Turner's  Chimpanzee  agree  with  Man  and  disagree 
with  all  the  other  monkeys.  The  mesial  side  or  the  base  of  the 
brain  did  not  present  anything  very  different  from  Man,  so  far 
as  they  were  •  susceptible  of  examination.  The  nerves  coming 
from  the  base  of  the  brain  were,  however,  relatively  very  large. 
With  all  deference  to  Prof.  Bischoff,  I  cannot  agree  that  the 
"  Klufb  zwischen  der  hohen  Entwicklung  der  Grosshirnwindung 
des  Menschen  und  derjenigen  des  Orang  oder  der  Chimpans^  liisst 
sich  nicht  ausfiillen  durch  Hinweisung  auf  die  Kluft  zwischen  der 
Entwicklung  dieser  Windungen  zwischen  dem  Orang  oder  Chim- 
pans^  und  Lemur.  Letztere  ist  ausgefullt  durch  die  zwischen 
beiden  liegenden  Arten  der  Affen.  Die  Ausfiillung  der  ersteren 
muss  nooh  gefunden  werden."*  On  the  contrary,  it  appears  to  me 
that  on  the  whole  the  gap  between  the  brain  of  the  Chimpanzee  and 
Man  is  less  than  that  between  the  Chimpanzee  and  the  lower 
monkeys ;  and,  though  it  is  not  generally  considered  so,  that  the 
brain  of  the  Chimpanzee  resembles  that  of  Man  quite  as  closely 
as  that  of  the  Orang. 

Resume. — In  considering  the  Chimpanzee  in  the  totality  of  its 
organization,  it  appears  to  me  to  be  as  closely  allied  to  Man  as 
the  Gorilla,  but  it  must  be  remembered  that,  like  it,  in  the  absence 
of  certain  muscles,  etc.,  the  Chimpanzee  and  Gorilla  are  both  less 
like  Man  than  the  lower  monkeys. 

1  Die  GrosshimwinduDgen,  p.  492.     Munich  Aband.  1868. 
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March  4. 

Mr.  Thos.  Meehan,  Vice-President,  in  the  chair. 
Thirty-six  persons  present. 


March  11. 
The  President,  Dr.  Ruschenberoer,  in  tlie  chair. 
Forty  persons  present. 

The  following  papers  were  presented  for  publication  : — 

"  On  the  Nudibranchiate  Gasteropod  Mollusca  of  the  North 
Pacific  Ocean,"  by  Dr.  R.  Bergh. 

''  On  the  Variability'  of  Sphaeria  Quercuura,  Schw.,"  by  J.  B. 
Ellis. 

The  death  of  Dr.  J.  H.  McQuillen,  a  member,  was  announced. 

Note  on  Opuntia  prolifera^  Eng. — Mr.  Thomas  Meehan  ex- 
hibited specimens  of  proliferous  fruit  of  this  species,  sent  by^ 
Mr.  Jackson  Lewis,  of  San  Jose,  California.  The  fruit  of  three 
,  years  ago  were  still  fresh  and  green,  and  these  produced  other 
fruit  iramediatel}'  succeeding  the  last  j^ear.  Mr.  Meehan  remarked 
that  similar  cases  were  on  record  in  Masters'  '^Teratology,"  and 
in  connection  with  this  species  in  Brewer  and  Watson's  '*  Flora  of 
California."  The  latter  authors  state  that  the  proliferous  fruit  are 
always  sterile;  but  in  cutting  open  twenty  from  those  exhibited, 
one  was  found  with  a  perfect  seed. 

Mr.  Meehan  pointed  out  the  value  of  these  abnormal  growths 
in  explaining  structure  and  function.  In  the  succulent  Cactacere 
we  speak  of  the  small  green  bodies  which  appear  and  early  mature 
on  the  young  growth,  as  the  'leaves;"  but  we  know  from  morpho- 
logical law  that  the  whole  fruit  is  formed  of  metamorphosed  pri- 
mordial leaves,  and  there  is  no  reason  why  the  whole  bod}'  of  the 
cactus  might  not  be  formed  in  the  same  way, and  we  should  then, 
perhaps,  have  to  regard  the  so-called  "  leaves"  as  mere  appendages. 
At  any  rate,  here  is  a  case  of  what  should  have  been  fruit  enduring 
but  a  few  months,  assuming  a  permanent  stem-character,  and  per- 
forming all  the  functions  usually  connected  with  stem.  It  seemed 
scarcely  to  leave  room  for  a  doubt  that  not  only  the  parts  of  the 
inflorescence,  but  the  wliole  stem-structure  is  but  ''  modified  leaf," 
in  text-book  language. 

Again  a  lesson  is  afforded  in  relation  to  the  essential  difference 
between  growth  and  reproductive  force.     The  one  of  course  grew 
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out  of  the  other,  and  is  in  a  great  degree  co-relative;  and  j^et  they 
are,  in  a  great  measure,  antagonistic  forces,  and  it  is  as  useful  to 
recognize  them  as  such,  as  to  note  the  distinction  between  leaf — 
blade  and  petiole,  or  liber  cells  and  wood  cells.  Assuming  the 
distinction  between  these  two  forces,  we  are  able  to  express  the 
true  character  of  this  abnormal  formation.  The  reproductive 
force  after  influencing  structure  towards  its  especial  object,  had 
been  again  subjected  by  the  growth,  or, more  properly,  vegetative 
force,  and  it  was  thus  enabled,  though  in  an  imperfect  manner,  to 
continue  in  the  line  of  its  especial  function.  Of  course  all  of 
these  distinctive  powers  in  plants  come  down  ultimately  to  vary- 
ing phases  of  nutrition,  and  in  this  direction  we  are  to  look  for 
the  secret  whereby  nature  is  enabled  to  make  up  the  innumerable 
forms  and  conditions  of  living  things. 


March  18. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Twent3'-nine  persons  present. 

The  deaths  of  the  following  members  were  announced :  J.  B. 
Knight,  E.  Spencer  Miller,  Clement  Biddle,  Henry  J.  Williams. 


March  25. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Sevent3'-three  persons  present. 

A  paper  entitled  "  Notes  on  Amphiuma,"  by  Dr.  H.  C.  Chapman, 
was  presented  for  publication. 

Edw.  D.  Cope  was  elected  to  fill  a  vacancy  in  the  Council, 
caused  by  the  death  of  Dr.  J.  H.  McQuillen. 

Wm.  L.  Auchincloss  and  Joseph  Mellors  were  elected  members. 

Wm.  H.  Leggett  of  New  York,  John  M.  Coulter  of  Hanover, 
Ind.,  and  George  Bentham,  F.L.S.,  of  London,  were  elected  cor- 
respondents. 

The  following  were  ordered  to  be  published : — 


66  PRO0EEDINO8  OF  THE  AOADEMT  Of  [1979. 


OH  THE  VABIABILITT  OF  BPHJBSIA  QUEBCmni,  Sohw. 

BY  J.  B.  ELLIS. 

Among  the  Sphaeriaceous  fungi  of  Southern  New  Jersey,  no 
species  perhaps  is  oftener  met  with  than  Sphteria  Quercuum^ 
Schw.  And  perhaps,  it  might  be  added,  no  species  is  more  diffi- 
cult to  define  and  classify.  Fries  includes  it  among  the  **  Confla- 
entes,"  remarking  (Elench.  ii.  p,.  84)  that  many  species  of  that 
section  approach  very  near  to  the  Dothideas.  Berkeley,  in  "Ore- 
villea,"  places  it  in  Melogramma^  taking  that  genus  doubtless  as 
defined  in  his  Outlines  of  British  Fungology,  p.  391,  and  by  Fries 
in  Sum.  Teg.  Scan.  p.  386.  Tulasne,  however,  who  had  exam- 
ined this  species,  did  not  include  it  his  genus  Melogramma  (see 
his  Selecta  Fungorum  Carpologia,  vol.  ii.  p.  81). 

On  examining  the  two  genera,  Melogramma  and  Dothidea^  it 
will  be  seen  that  there  are  no  salient  and  unmistakable  characters 
by  which  thej'  may  be  distinguished.  Tulasne,  1.  c,  says  of  his 
genus  Melogramma^  "  Perithecia  globosa  ex  parietibus  nunc  c 
parcnchymate  materno  vix  distinctis  nee  solubilibus,  nunc  contra 
sine  negotio  sejungendis  facta ;"  a  definition  which  will  include 
two  different  types  of  perithecia,  viz.,  those  with  walls  not  sepa- 
rable  from  the  substance  of  the  stroma,  and  others  with  walls 
readily  separable ;  in  the  former  case  scarcely  distinguishable 
from  Dothidea^  in  which  genus  the  ascigerous  nucleus  is  contained 
in  cavities  in  the  stroma  without  any  distinct  perithecium.  Per- 
haps the  most  obvious  character  separating  the  two  genera  may 
be  found  in  the  stroma  which  is  more  highly  developed  in 
Doth  idea;  but  even  here  species  occur,  Doihidea  j)€ri8porioide8^ 
B.  &  (\  for  example,  where  the  stroma  is  so  imperfectly  developed 
as  to  leave  the  classification  somewhat  doubtful.  Not  less  difficult 
is  it  to  refer  to  their  proper  place  the  various  forms  of  Sphmria 
Quercuum^  Schw.,  occurring  as  it  does  now  scattered  and  distinct, 
and  again,  on  the  same  branch,  confluent  and  united  in  a  stroma 
more  or  less  evident ;  now  with  hardly  a  trace  of  an  ostiolum,  and 
again  with  a  distinct  cylindric  beak  equalling  in  length  one-fourth 
or  one-third  the  height  of  the  perithecium  itself.  The  various 
forms,  however,  all  agree  in  having  normally  a  subcuticular  origin, 
on  the  surface  of  the  inner  bark.  Just  beneath  the  epidermis,  which 
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is  soon  ruptured  with  many  small  openings  where  the  perithecia 
are  scattered,  or  with  much  larger  gaps  where  several  perithecia 
more  or  less  distinctly  confluent,  are  grouped  together.  On  peel- 
ing off  the  epidermis,  the  perithecia  are  generally  left  adhering  to 
the  inner  bark,  though  in  some  cases  where  the  cuticle  is  thick  and 
tough,  as  in  the  cherry,  they  adhere  to  the  inner  surface  of  the 
cuticle  itself. 

The  mj^celium  which  spreads  over  and  penetrates  the  matrix 
consists  of  variously  branched  and  anastomosing  dark  brown 
septate  threads  which  are  more  luxuriant  in  proportion  as  the 
substance  of  the  matrix  is  of  a  soft  and  spongy  nature.  This 
mycelium  assumes  at  length  a  darker  shade,  so  that  the  substance 
of  the  bark  and  the  subjacent  surface  of  the  wood  becomes  finally 
almost  black.  The  perithecia  are  always  filled  at  first  with  a 
white  grumous  mass  which  is  closely  attached  to  the  inclosing 
walls,  and  from  which  are  slowly  developed  the  organs  of  fructi- 
fication. The  mature  perithecia  at  length  become  black  within, 
and  the  upper  portion  breaks  away,  leaving  the  cup-shaped  base 
attached  to  the  matrix.  Having  now  for  several  years  studied 
these  various  forms  I  am  satisfied  that  Sphaeria  Quercuum^  Schw. 
includes  all  the  following  so-called  species,  viz.,  Sphaeria  mutila^ 
Fr.;'  S.  ambigua^  Schw.;  S,  Melise^  Schw.;  S.  entaxia,  C.  &  E.  in 
Grevillea,  vol.  6,  p.  14  ;  S.  eriostega^  Id. ;  S.  viscosa.  Id.,  vol.  5,  p. 
34 ;  S.  erratica^  Id.,  vol.  6,  p.  95 ;  S,  thyoidea^  Id.,  vol.  6,  p.  14 ; 
S.  pyriospora^  Ell.  Bull.  Torn  Bot.  Club,  v.  p.  46 ;  Botryosphsd' 
ria  pustulata^  Sacc.  Fungi  Veneti,  Ser.  IV.  p.  3 ;  Dothidea  vene- 
nata, C.  &  E.  in  Grev.,  vol.  5,  p.  95  ;  D.  Cerasi,  Id.,  vol  5,  p.  34  ; 
Thumenia  Wisterise^  Rehm  in  Mycotheca  Universalis,  No.  971; 
(Melogramma  Winterise,  Cke.,  Grev.  vol.  7,  p.  51),  and  probably 
Sphaeria  Hihisci,  Schw.;  S.  Persimmons,  Schw.;  and  'S.  Crataeg,i 
Schw.  Valsa  mahaleh,  C.  &  B.  in  Grev.,  vol.  6,  p.  11,  is  also,  ac- 
cording to  my  specimens,  only  the  young  and  imperfectly  developed 
state  of  the  same  thing.  Melogramma  Aceris,  C.  &  E.,  Grev.,  vol. 
7,  p.  8,  is  also,  without  much  doubt,  to  be  included  in  the  above 
list,  though  this  species  and  S.  eriostega,  C.  &  E.,  are  unknown  to 
me  except  from  the  descriptions  in  Grevillea.     Of  all  the  others  I 

*  At  least  as  that  species  is  represented  in  Rav.  Fungi  Carolinian i  Exsic- 
cati,  Fasc.  III.  No.  62.  See  also  remark  in  Grevillea,  vol.  4,  p.  97,  under 
Melogramma  Quercmimj  Schw. 
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have  examined  authcDtic  specimens,  most  of  them  in  all  stages  of 
growth. 

In  all  these  different  forms  the  character  of  the  fructification  is 
tlio  same,  or  at  most  there  is  only  a  slight  variation  in  the  size  of 
tlio  HHoi  and  Hporidia,  »o  that  from  a  microscopical  examination 
of  the  fruit  alone  it  wouhl  be  imiK)8sible  to  sa}*  to  which  of  the 
ali«>vi»  species  any  particular  specimen  should  be  referred.  This 
ntniilarity  will  be  readily  seen  on  examining  the  figures  in  Gre^ 
viltiMi  ilhiHtrating  the  species  cited.  All  have  the  same  broad 
I'lfivalr,  obtuhc,  stipitatc  asci  which  are  often  subject  to  a  kind  of 
di«ri»ruiity,  being  l)ent  almost  d(»uble.  The  paraphj'ses  are  simple 
or  upai'ingly  branched,  of  a  gelatinous  nature,  and,  like  the  asci« 
mum  dinholved. 

Tlj(*  Hporidia  are  two-ranked,  mostly  broad  navicular,  withoat 
»<'ptn,  hyaline  or  filled  with  granular  matter  mixed  with  oil  glo- 
biili'ii  and  luM'ome  at  length  brown.  Some  of  the  sporidia  arc  of  a 
ii'ljularly  elliptical  sha|>e;  these  are  generally  shorter  and  broader 
Mr  hill:  the  navicular  siK>ridia  are  often  much  longer  and  narrower. 
Th<*  average  size  of  the  sporidia  is  al>out  .03""  long  by  .013"" 
hnttiii.  In  all  the  different  forms  the  ascigerous  perithecia  are 
iMM'diDpfliiied  by  others  producing  stylosiKires  of  the  Diplodia  or 
H/*liiirojniiH  ty|>e.  {Sjfhvroptiitf  fihriaeda^  C.  &  E ,  Grev.  5,  p.  89. 
JhffhHlia  thifoitha^  C.  Si  E.,  Grev.  5,  p.  32.)  These  stylospores 
ufvvr  asHume  the  navicular  form,  but  are  always  regularly  elli|>-' 
IM'ul,  Huiallcr  than  the  ascoH|)ores,  suMiyaline  and  granular  at  first, 
ftooti  iM'coining  brown.  Other  ix'rithecia  are  filled  with  minute 
h>Hliii«*  oblong  or  HubglolH>se  microstylospores  (s|>ermatia)  of 
whi«h  P/ioma  Jibrinedn^  C.  k  E.,  (i  rev.  6,  p.  2,  is  an  example.  The 
•l>b#h|MirouH  iwrithecia  may  generally  l>e  distinguished  from  the 
olhern  by  their  short  cylindrie  ostiola,  which  in  the  ascigerous 
j/i'ritlj«**-i:i  are  oflener  nearly  obsolete. 

Hy  irfi-rring  to  tin*  description  of  Sphatria  erionietja  in  Grer. 
«;.  p.  1 1,  it  will  l)e  seen  that  mention  is  there  made  of  certain 
brown  biM'ptate  free  HiK)res,  supposed  to  l>e  ascospores.  These 
br<iwn  bini'ptate  sporcM  are  found  in  all  the  aforesaid  forms;  spa- 
nii^ily  niiliMMl  for  the  most  part,  but  always  present  and  eaailj 
II.  »i/iii/««l  ainon^^  thr  generally  hyaline  sporidia.  I  have  never 
iM  •  II  tiii"^*'  ii««-uli:ir  Hp<»reH  contained  in  asci,  though  I  have  cxam- 
Hitd  dtjnitu'  Hh-  pAHt  four  yt'ars  probably  some  hundre^ls  of  H|>eci- 
iji.  i*».     I  coimidtr  thoni  however  to  be  true  sjjoridia,  and  have 
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supposed  that  the  formation  of  septa  is  only  the  first  step  in  the 
process  of  germination;  though  unfortunately  I  can  only  conjec- 
ture this,  as  the  sporidia  which  I  have  tried  to  cultivate  on  slides 

# 

of  moistened  glass  have  thus  far  refused  to  germinate. 

From  an  examination  of  the  above  notes  it  will  be  seen  that, 
disregarding  the  somewhat  variable  ostiola,  the  various  forms 
above  noted  differ  from  each  other  only  in  the  fact  that  in  some 
the  perithecia  are  confluent  and  united  in  a  partial  stroma,  while 
in  others  they  are  scattered  and  without  any  distinct  stroma.  The 
only  question  then  is  whether  this  variation  alone  is  sufficient  to 
constitute  a  specific  difference?  Were  this  variability  in  the  vege- 
tative character  accompanied  by  a  corresponding  variation  in  the 
fruit,  there  could  be  but  one  answer;  but  as  has  been  already 
stated,  and  as  may  be  seen  by  referring  to  the  figures  published  in 
Grevillea,  and  as  I  hope  to  show  by  the  publication  of  actual 
specimens  in  the  North  American  Fungi,  the  fructification  in  all 
these  different  forms  is  essentially  the  same.  With  just  as  much 
reason  might  a  specific  distinction  be  made  between  the  cluster  of 
culms  sprung  from  a  single  grain  of  wheat  planted  in  a  good  soil 
and  the  single  culm  from  another  grain  growing  in  a  poorer  soil. 
This  same  variation  in  an  allied  species,  Sphseria  gyrosa^  Schw., 
was  not  considered  by  Fries  as  by  any  means  sufficient  to  war; 
rant  a  specific  distinction.  In  his  Elenchus  Fungorum,  vol.  ii.  p, 
84,  under  S,  gyrosa^  he  says:  "  Erumpunt  haBC  tuberculosa  com- 
posita  e  rimis  corticis  Quercus ;  sed  in  ligno  decorticato,  eadem 
adest  omnino  simplex,  conferta,  subconfluens,  punctiformis  abs- 
que stromate  distincto  ;  singularis  morphosis  sed  in  hac  tribu  non 
rara."  These  remarks  apply  as  accurately,  at  least  to  the  form 
on  Rhus  venenata^  i.  e.,  to  Dothidea  venenata^  C.  &  E.,  as  if  made 
with  reference  to  that  particular  case.  If  then  these  different 
forms  are  to  be  united,  it  only  remains  to  decide  whether  they  are 
to  be  referred  to  the  genus  Sphaeria  or  to  Melogramma  or  Dothi- 
dea; or  whether  it  would  be  better  to  follow  the  example  of  some 
of  the  transatlantic  mycologists  and  create  a  new  genus  for  this 
particular  case.  But  as  the  number  of  new  genera,  many  of  them 
with  characters  sufficiently  obscure,  is  every  day  increasing,  it 
would  seem  better  to  avoid  this  latter  alternative.  Throwing  aside 
next,  in  this  case,  the  generic  name  of  Sphaeria^  from  which  genus 
the  fungus  under  consideration  may  perhaps  with  propriety  be 
excluded  on  account  of  the  peculiar  character  of  its  perithecia, 
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there  remains  either  Dothidea  or  Melogramma  to  be  adopted.  As 
remarked  in  Grevillea,  vol.  5,  p.  34,  under  Dothidea  Cerasij  C.  tt 
E.,  that  8i)ecics  is  scarcelj'  a  good  Dothidea  for  ^*  the  cells  often 
approximate  to  pcrithecia;  this  remark  applies  equally  well  to 
Dothidea  verienata^  C.  &  E.,  and  to  all  the  other  species  enume- 
rated. 

There  remains  the  genus  Melogramma^  with  the  characters  of 
which  our  fungus,  at  least  in  its  confluent  forms,  agrees  suflS- 
cientlj'  well ;  nor  arc  the  varieties  in  which  the  perithecia  are 
scattered  and  single  properly  to  be  excluded.  The  fact  that  with 
age  the  upper  portion  of  the  perithccium  falls  away,  leaving  the 
base  attached,  shows  that  in  every  case  there  is  at  least  the  mdi- 
ments  of  a  stroma  to  which  the  basal  portion  of  the  perithecium 
is  permanently  attached.  A  careful  microscopic  examination  re- 
veals the  presence  of  this  rudimentary  stroma,  formed  from  the 
condensed  fibres  of  the  mycelium  at  those  points  where  the  peri- 
thecia  originate.  Xor  yet  is  the  form  of  the  sporidia  inconsistent 
with  the  characters  given  by  Tulasne  to  the  s|)oridia  of  his  genus 
Melogramma^  viz. :  ^^  Sporte  swpins  distichte,  linear i-lanceolat« 
vel  ovato}  et  utrinque  obtusissimte,  curvae  rectaeve,  pluriloculares 
aut  continuo},  fucatue,  vel  pallida;.''  The  sporidia  in  our  fungus 
are  not  ovate  it  is  true,  but  the  elliptical  form  approaches  so  near 
to  that  shape  that  it  hardly  seems  best  to  exclude  the  species  on 
that  account. 

According  to  Tulasne,  1.  c,  and  Fries,  Elench.  ii.  p.  85,  Sphm* 
ria  Quercuum^  Sehw.  is  the  same  as  Sphasria /uliginosa^  Pers.,  at 
least  as  that  species  is  represented  in  the  Exsiccata  of  Mougeot 
and  Nestler,  though  Fries  (1.  c.)  does  not  consider  it  the  same  as 
the  Sphxria  fuliginosa  of  Persoon^s  Synopsis.  Without  under- 
taking to  determine  whether  the  Sphasria  Quercuum^  Schw.,  is 
really  identical  with  the  original  Sphwria  fuliginosa^  Pers.,  we 
are  warranted  in  assuming  on  the  aforesaid  authority  that  It  is 
at  least  the  same  as  the  Spharria  fuliginosa  of  the  Exsiccata  of 
Mougeot  and  Nestler,  so  that  it  will  bo  proper  to  adopt  ^^fnli^ 
noaa*'  as  the  specific  name  for  our  variable  s|>ecies,  especially  as 
the  H|>ecitic  name  Quercuum,  given  by  Schweinitz,  is  only  appli- 
cable to  a  single  form.  The  name  fuliginosa  also  is  pecnliarlj 
appropriate  on  account  of  the  sooty  color  of  the  old  mycelinm. 
If,  then,  the  foregoing  conclusions  are  correct,  all  the  above-men* 
tione<!  sfiecies  should  be  reduced  to  one  which  it  is  proposed  to 
designate  as  Melogramma  fuliginosa. 
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OH  THE  iniDIBBAKGHIATE  0A8TEB0F0D  K0LLU8GA  OF  THE   NOBTH 
PACIFIC  OCEAN,  WITH  SPECIAL  BEFEBENCE  TO  THOSE  OF  ALASKA. 

BY  DR.  R.  BERQH,  COPENHAGEN. 


PART  I. 

The  fauna  of  the  North  Pacific  in  general  has  been  but  little 
explored.  The  number  of  the  so-called  Nudibranchiate  Gnste- 
ropod  Mollusca  found  in  this  region  up  to  this  time  is  rather 
small.  But  a  few  species  have  been  mentioned  or  described,  chiefly 
by  Tilesius,  Eschscholtz,  and  Gould,  and  the  number  of  forms  is 
much  smaller  than  that  which  is  known  from  the  North  Atlantic 
in  the  same  latitudes.  There  does  not,  however,  seem  to  be  any 
reason  for  a  smaller  number  in  the  Pacific  than  in  the  Atlantic. 

Mr.  Dall  has  been  engaged  since  1865  in  prosecuting  researches 
in  regard  to  the  marine  invertebrates  of  the  region  lying  between 
America  and  Asia,  from  latitude  50°  to  latitude  70°  N.,  including 
the  coasts  of  Alaska,  formerly  Russian  America,  the  Aleutian 
Islands,  Bering  Sea  and  Strait,  and  a  part  of  the  Arctic  Ocean 
north  of  the  strait. 

Mr.  Dall  kindlj'  invited  me,  who  during  a  series  of  years  have 
been  engaged  with  studies  upon  Nudibranchiates,  to  examine  and 
describe  the  collections  relating  to  this  group ;  these  were  received 
in  the  summer  of  1876.  It  has  been  necessary  to  include,  for 
comparison,  the  results  of  the  examination  of  some  few  Atlantic 
species.  Dall  did  not  give  particular  attention  to  the  Nudi- 
branchs  ;  yet,  while  a  comparatively  small  number  of  forms  and 
specimens  have  been  obtained  during  his  cruises,  the  number 
is  sufidcient  to  give  some  idea  of  the  character  of  this  particular 
fauna  and  to  enrich  our  knowledge  of  the  groups  with  several 
new  forms.     This  will  be  obvious  from  the  following  list : — 

NUDIBRANCHIATA  OF  THE  NORTH  PACIFIC. 

1.  Aeolidia papulosa  ih.),  4.  Flabellinatodinea  (Cooper). 

2.  Aeolidia  {^ Y&T.)  pacifica^  Bevgh,     5.  Hermissenda  opalescens 

n.  sp.  ?  (Cooper). 

3.  Coryphella,  sp. 


ik. 
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6.  Fiona  marina  Forsk.,  var.  Pa-    17.  Acanthodoris  pilosa  (0.  P.  Mfll- 

cifica^  Bergh.  ler),  var.  purpurea,  Bergh.  ^ 

7.  Dendronotus  purpureus,  Bergh,    18.  Acanthodoris  eoeruleaeena, 

n.  sp.  Bergh,  n.  sp. 

8.  Dendronotus  Dalit,  Bergh,  n.sp,    19.  LamelUdoris    hilamellata    (L.), 

9.  Tritonia  tetraquetra  (Pallas).  var.  pacifica,  Bergh. 

10.  Archidoris  Montereyensis  20.  LamelUdoris  varians,  Bergh,  n. 

(Cooper).  sp. 

11.  Diaulula  Sandiegensis  (Cooper) ,  21.  Lamellidoris  hystricina,  Bergh, 

12.  Cadlinarepanda{A.\d.&B.tLnc.),  n.  sp. 

13.  Cadlina  pacifica,  Bergh,  n.  sp.  22.  Adalaria  paciflca,  Bergh,  n.  sp. 

14.  Chromodoris   Dalit,   Bergh,    n.  23.  Adalaria  virescens,  Bergh,  n.  sp. 

sp.  24.  Adalaria  albopdpillosa  (Dall). 

15.  Chromodoris      californiensiSy    25.  Akiodoris  lutescens,  Bergh,  n,sp. 

Bergh,  n.  sp.  26.   Triopa  modesta,  Bergh,  n.  sp. 

16.  Acanthodoris  pilosa  (O.  F.  Miil-    27.  Polycera  pallida,  Bergh,  n.  sp. 

ler),  var.  albescens,  Bergh. 

An  examination  of  the  foregoing  list^  first  shows  a  quite  northern 
character  of  the  forms  examined,  excepting  the  two  species  of 
Doridee  {Chromodoris)  which  actually'  come  from  and  are  usually 
characteristic  of  a  more  southern  region  than  the  others.  Se- 
condly, the  species  examined  agree  vnth  North  Atlantic  forms^ 
being  either  identical  or  mere  varieties  of  them,  or  at  least  nearly 
allied  species.^ 

AEOLIDIIDiE. 

The  Aeolidiidas^  hRve  representatives  in  all  the  seas  of  the  world, 
but  seem,  as  far  as  can  be  judged  from  the  rather  meagre  accounts 

»  Besides  Nudibranchs,  there  were  included  in  the  material  sent  also  a 
Marsenia,  an  Onchidiopsis,  a  Oasteropteron,  three  or  four  species  of  Bul- 
lidce,  and  a  Pleurobranchus,  which  will  be  published  later. 

*  According  to  R.  E.  C.  Stearns  a  striking  feature  in  the  conchological 
fauna  of  that  part  of  the  Pacific  coast  included  in  the  Californian  and  Ore- 
gonian  zoological  provinces,  when  compared  with  the  molluscan  fauna  of 
the  Atlantic  coast  from  the  Arctic  seas  to  Georgia,  is  the  preponderance  in 
the  former  of  those  forms  of  molluscan  life  which  are  embodied  in  the 
Scutibranehiata;  cf.  Proc.  Cal.  Acad.  Sci.,  Oct.  1872,  and  Ann.  Mag.  Nat. 
Hist.,  4th  ser.,  xii.  pp.  185-186,  1873. 

3  The  generic  name  (Aeolus  Virgil)  was  established  by  Cuvier  (in  the 
Tabl.  Elem.  p.  388,  1798),  and  originally  written  **Aeolide  (Aeolidia)  ;' 
on  the  fifth  plate  of  the  illustrations  of  the  Lecj,  d'anat.  comp.,  vol.  i.,  it  is 
written  Eolia  ;  later,  in  the  Regne  Animale,  he  changed  the  denomination 
to  Eolidia,  since  then  the  name  has  been  written  ^oZw,  Aeolis  (LdLoi'k,  Lov^n, 
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of  them,  to  be  less  abnndantl}'  distributed  through  the  warm  and 
tropical  regions.  Thia  seems  evident  from  the  information  given 
by  Van  Hasselt,  Kelaart,  Alder  and  Hancock,  CoUingwood  and 
Pease,  as  well  as  by  Semper.*  Yan  Hasselt  has  only  three  forms 
of  Aeolidiidse^  Elliott  (Alder  and  Hancock)  four  or  five,  Kelaart 
nine.  Collingwood  was  rather  astonished  at  the  small  number  of 
species  and  individuals  which  were  found  on  the  coasts  of  China: 
Formosa,  Labuan,  and  Singapore,  and  which  included  no  Aeoli- 
diidse  at  all.  The  Pacific  seems  especially  poor  in  Aeolidiidse^ 
particularly  in  its  northern  and  eastern  part.  The  exploration 
of  Alaska,  under  the  direction  of  Mr.  W.  H.  Dall,  has  only  fur- 
nished five  or  six  forms  of  this  group  belonging  to  the  genera 
Aeolidia,  Fiona,  Goryphella,  Flo.bellina,  and  ffermisaenda. 

I.  AEOLIDIA,  Cuvier. 

Aeolidiana  Quatrefages,  Ann.  Sci.  Nat.  Zool.,  Ser.  i,  t.  iii.  p.  134,  1844. 
Aeolidia    (Cuvier),  R.  Bergh,  Anat.  Bidr.   til  Kundsk.  om  AeoHdierne, 

Danske  Vidsk.  Selsk.  Skr.  5  R.  vii.  1864,  p.  199. 
Aeolidia^  R.  Bergh,  Beitr.  ziir  Kenntn.  der  Aeolidiaden,  I.  Verb,  der  K, 

K.  zool.-bot.  Ges.  in  Wien,  xxiii.,  1873,  pp.  618-620;  ii.  1.  c.  xxiv.  1874^ 

pp.  395-396. 

Corpus  sat  depressum,  rhinophoria  simplicia,  papillae'  caducee, 
compressse.  Podarium  an  lice  angulatum  mandibulse  applanatae, 
processu  masticatorio  non  denticulato.  Radula  dentibus  uniseri- 
atis,  regulariter  arcuatis,  pectiniformibus  instructa. 

This  genus  is  easily  distinguished  by  its  depressed  form,  the 
simple  rhinophoria,  the  flattened  papillae,  and  the  straight  front 
margin  of  the  foot,  with  nearl}^  rounded  edges.  The  mandibles 
are  rather  short,  very  much  flattened,  the  cutting  edges  simple  ; 

Menke),  EoHda,  Eolidia,  and  Aeolidia  by  different  authors.  It  may  be 
best,  as  I  have  done  for  many  years,  to  adhere  to  the  original  Cuvierian 
way  of  writing  it.  Of  my  Unders.  af  Fiona  atlantica^  Natur.  Hist.  Foren. 
Vdsk.  Meddel.  for  1857,  p.  276,  1858. 

*  Of  my  Malacol.  Untersuch.  (Semper,  Reisen  im  Archipel.  der  Philip- 
pines II.  ii.)  Heft  1,  1870,  p.  1. 

*  I  always  use  the  term  papillcB  instead  of  the  more  usual  one  of  branchicB 
or  cirrhi,  partly  because  it  is  the  Linnean  term,  partly  because  the  organs 
do  not  exclusively  serve  for  respiration,  which  is  partaken  of  by  the  whole 
surface  of  the  skin,  that  over  tlie  papilla  as  well  as  elsewhere,  among  all 
the  Nudihranehiata. 
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the  teeth  of  the  radiila  comb-shaped,  not  cmarginated  in  the  mid- 
dle.    The  genus  is  unarmed. 

The  spawn  of  the  typical  species  is  known,^  and  something  of 
the  development. 

Only  a  few  species  of  this  genus  ^re  hitherto  known,  and  very- 
likely  the  Pacific  forms  will  not  prove  specifically  distinct  from 
the  typical  species,  whicli  is  found  widely  spread  over  the  northern 
part  of  the  Atlantic,  on  the  coasts  of  America  as  well  as  of 
Europe. 

1.  AeoUdia  papulosa  (L.). 

Gould,  Inv.  Mass.,  ed.  Binney,  p.  240,  PI.  XVIII.  f.  258,  1870. 
Meyer  and  Mobius,  Fauna  der  Kieler  Bucht,  I.  p.  29,  f.  9,  10,  1865. 

Hah,  Oc.  Atlant.  septentr. 

2.  Aeolidia  serotiiia,  Bergh. 

li.  Bergh,  Beitr.  zur  Kennt.  der  Aeolidiaden ;  Verb,  der  K.  K.  Zool- 
bot.  Ges.  in  Wien,  xxiii.  1873,  p.  619. 

Hab.  Oc.  Atlant.  septentr. 
1.  Aeolidia  papulosa  (L.). 

Hab.  Oc.  Pacificum  (Sanborn  Harbor,  Nagai,  Shumagin  Islands, 
Alaska  Territory). 

Only  one  specimen  of  this  species  was  taken  by  Dall  in  July, 
1872,  in  Sanborn  Harbor  (Shumagin  Isl.)  at  low  water  on  rocky 
bottom. 

According  to  Dall  tlie  color  of  the  living  animal  was  3'ellowish- 
white ;  the  color  of  the  animal  preserved  in  spirits  was  also  uni- 
formly yellowish-white.  The  length  was  about  15.0  mm.,  with  a 
breadth  of  body  of  9.0  and  a  height  of  5.0  mm.,  the  breadth  of 
the  foot  5.5,  the  length  of  the  papillfe  4.5,  the  length  of  the  rhino- 
phoria  and  of  the  tentacles  about  2.0  mm. 

The  form  of  the  (rather  contracted)  animal  was  neai'ly  that  of 
the  A(\  papulosa,  in  general  and  in  most  particulars  ;  the  papillae 
were  set  in  very  many  oblique  rows,  closely  crowded. 

The  central  nervous  system  showed  the  cerebro-visceral  ganglia 
rather  elongated,  the  pedal  ones  of  rounded  form,  more  than  half 
UH  large  as  the  former;  the  subcerebral,  tlie  pedal,  and  the  visceral 
connwiHftures  as  usual,  the  latter  with  the  iV.  genitalis.  The  buc- 
(uil   ganglia  elongate,  of  nearly  semi-oval  form,  the  commissure 

•  Alder  and  Hancock,  Hon.  Brit.  Nud.  Moll.,  Part  VI.,  fam.  3,  pi.  9,  f.  6. 
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between  them  short,  equalling  about  one-sixth  of  the  longitudinal 
diameter  of  the  ganglion;  the  gastro-oesophageal  ganglia  nearly 
one-sixth  of  the  buccal  ones  in  size,  witli  one  very  large  and  two 
rather  large  cells,  their  stalk  a  little  longer  than  the  commissure 
between  the  buccal  ganglia. 

The  eye  has  quite  black  pigment,  and  a  yellowish  lens.  The 
otocyst  is  situated  some  distance  behind  the  eye,  and  is  filled 
with  otoconia  of  the  usual  kind. 

The  bulbus  pharyngeus  is  of  the  usual  size,  about  5.0  mm.  long, 
3.0  mm.  broad,  3.5  mm.  high  ;  its  form  is  as  usual.  The  jaws  ex- 
actly as  in  the  typical  Ae,  papillosa.  The  radula  contained  thir- 
teen teeth,  beside  seven  mature  and  two  immature  teeth  in  the 
sheath,  twenty-two  altogether.  The  anterior  plate  was  about  0.25 
mm.  broad,  the  posterior  one  about  0.75  mm.;  yellowish  horn 
colored ;  there  were  thirty -two  denticles  on  the  former  and  forty- 
two  on  the  latter. 

2.  Aeolidia  papilloBa,  var.  Paeifica^  PI.  I.  f.  1-6. 

Colore  e  flavido  albescens. 

Hab.  Oc.  Pacific  septentr.  (Ohignik  Bay,  Aliaska  Pen.). 

Three  specimens  of  this  form  were  taken  by  Dall  on  mud  flats 
at  low  water  in  Chignik  Ba}',  Aliaska,  July,  1874. 

According  to  Dall  the  color  of  the  living  animal  was  pale  yel- 
lowish-white. 

The  alcoholic  specimens  were  all  of  nearly  the  same  size,  about 
20.0  mm.  long,  7-80  mm.  broad,  and  6-6.5  mm.  high.  The  tenta- 
cles and  rhinophoria  measured  about  2.0  mm.  in  length,  the  papillse 
of  the  back  reached  3.0  mm.  in  length,  and  the  breadth  of  the  foot 
5.0  mm.  The  color  was  yellowish-white,  the  papillse  a  little  gray- 
ish, and  generally  with  white  points.  The  viscera  were  not  visible 
through  the  side  walls  of  the  bod}'. 

The  form  of  the  animal  was  typical,  somewhat  depressed ;  the 
head  rather  large,  the  tentacles  short  and  strong,  stronger  than 
the  rhinophoria,  the  eyes  not  visible  through  the  wall  of  the  back. 
The  foot  was  rather  large,  somewhat  pointed  behind,  the  anterior 
margin  straight,  with  a  very  distinct  transverse  groove.  The  sides 
of  the  body  rather  elevated,  with  the  genital  papilla  beneath  the 
eighth  and  tenth  row  of  papillse.  The  back  was  naked  in  its 
broadest  part;  in  the  much  narrower  side  parts  covered  with 
closely  set  oblique  rows  of  papillag,  which,  on  the  hindmost  part* 


74  PROCEEIMNliS  OF   THE    ACAr»EMT  OF  [I^TO. 

tlu*  \vv\\i  of  the  ra«liila  o<»in]i-sh:ipf«l,  ni.t  rmariiinnte'l  in  the  mi-l- 
ilU*.     Th**  p'lms  is  nii:uiiu-l. 

Thr  spawn  <»t'  ihr  ty|it-:U  sj-tvios  i-*  kii'^wn."  aii'l   s«imethinsi  of 
tho  (h'vrlopment. 

Onlv  Si  f**^*  spfoios  i>f  thi'i  jrriiiis  arc  hithcrt  ►  known,  an«1  very 
liki'lv  thr  rafifi*-'  f-Tin-i  will  not  pr-«Vf  >|'*.fitioaI!y  •ii'.tinvt  from 
tht'  tv|)it*al  s[it'tii"*.  whirh  i<  fiMiU'l  wi-li-ly  -prt-a'l  i»Vfr  the  n^irthern 
ii:ut  of  thf  Atlantic,  on  I  ho  ot»a>ts  of  America  as  wvll  as  of 
Kiiropo. 

G.mUK  Inv.  Mi-,  i.l    B  nii.y.  p   '2V\  W    XVIII.  f  •:>.  \^1^\ 
Mrvir  :in«i  MvMii'i.  Fjiuii:!  d*  r  Ki-  •r  Um.  :.■:.  I    p.  '.Ji*.  f.  y.  10.  l>»l."i. 

7/////.  Oo.  Atlant.  sopit-nir. 

H.  BtTu'iu   H«iJr.   /\ir  Ki-nn:.    i-.r  A*.   ■  '.  .» :•  n  :  Vi-rh.  dt-r  K-  K.  Zi>..;. 
bol.  Im'v  ill  Wirn.  wiii.  1  **?:'.  p   O*.;*. 

i/(i//.  i>o.  Atlant.  scpti-ntr. 
1.  Awlidia  papillota  X  ' 

Jlith,  i>v  racit'uum  Saii^'-rn  liar'-  r.  N:.ja*,  Shnmaiiin  I<!an<U, 
Ala-ka  'IVrriloi>  ^. 

Onlv  ono  spoiMini'ii  of  tiii-i  Np..-:,  ^  ivM'i  :;ikon  ^y  Pall  in  .Inly, 
1»*T*J,  i»  Sanl'om    llail-T    S:;;i::i:i^::;   I^;.    a*,  low  water  on  r«K-ky 

lK»ltoni. 

,Vivo»»ln»t:  tt»  P:i'.!  tlic  0  •'.  -r  "!*  '.".i  !:\  .r  ,:  ar.iir.al  wa-«  yellowish- 
whil**  i  ihf  \'»'hM  o!  \'..\  :\:\i\\:\\  *  r»  ^i :  \  i.  i  .  *:  •-.•*  wa*  aUi»  unl- 
foiioJ^  xrllowish  ^\Ii  N.  T-  I  .»:.;•..  wri-.  ;.'-.'::  l."^»»  niin.,  with  a 
lirea»Uh  ol  l«otl\  ,if  '•••  a-  \  :<  ...  ^..:  .f  .".•»  :i::v.,.  \..v  i  reaihh  of 
^Ik-  loot  '  •.  ihr  U't!::!::  if  !  iv  :  a;  ■..■..*■  4.'',  "...i  'vii^::!;  of  t  lie  iliintn 
i>hoi»*   *'•''  '*'    *''*'  tc!:.i^\«4  a   ■■  ;•.  1*  "  ::  ■;:. 

'{Ux-  li'ini  of  I  III'  i.i".  •  ■  ^.  :::r:-  *.<  i  :*-.  tva'.  wa-*  niarly  that  of 
^,  .1  .  I   '      .     •'  ',  5»i  ^«  •  ■  :;■%.  :i-.  i  ■  .  ::•    %:  ;   ,r'  v  ;'.Ar-  :  the  papilhi* 

i*n^,  . .  Ill  I  il  lu'i  \  .".;^  *••  ^:^  •    ^      A.  '  •    ,       -. •. 'ro-x  :*oeral  irantflia 

.    .  ii'ii.-  ii«  .i.  : !  1    : 1  .   '.:•*■•"•.  ■•   i  *    rv.'.  wi-^iv  than  half 

,.  ^^    I"  I  III    I.".  :i«  •  .  *.    I   *      •  ^    •     ■  .  .  •  ..i.i!.  ;i:.i  thf  vis«vr:il 

......-."' om -.    IS  u *.....  I    V    .  .".   i  •    \*   ■  .\  :..*.      Thf   l»nc- 

,    ,.in.iii   «.''«'.:r*.        "i       \    *«.         *«     '     ■.■...:..i'  «.-oiumi»uie 
IviMiia  Mi*''      'n    ^I  ^        ^"  :  *•    V:  .:aV\  :!.  pi.  l\  f.  6. 
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The  oesophagus,  the  stomach,  the  biliary  duets,  and  the  intestine, 
as  in. other  species;  the  stomach  on  each  side  receiving  a  biliary 
duct,  and  the  posterior  chief  duct  receiving  from  each  side  three 
strong  and  one  to  two  finer  ducts;  the  length  of  the  intestine  was 
about  9.0  ram.,  with  fine  longitudinal  folds  along  tiie  inside.  The 
liver  papillae  (in  the  dorsal  papillae)  rather  nodose.  The  bursa 
cnidophora  in  the  largest  papillae  measured  one-seventh  to  one- 
eighth  of  the  length  of  the  papilla,  containing  a  mass  of  cnidae, 
elongatepyriform  or  staff-shaped,  reaching  0.026  mm.  in  length 
(fig.  6). 

The  heart  and  renal  syrinx  as  usual. 

The  hermaphroditic  gland  is  large  and  yellowish,  of  the  usual 
structure;  in  the  centre  of  the  zoospermic  lo.bules  were  oogene 
cells  in  peripheral  nodosities.  The  anterior  genital  mass  short 
and  clumsy,  about  5  to  6.0  mm.  long  by  2.5  to  3.0  mm.  broad,  and 
4  to  4.5  mm.  high.  The  gl.  mucosa  and  albuminifera  white  and 
whitish.  The  vas  deferens  (fig.  5a)  yellowish,  very  long,  rolled 
up  in  a  tight  coil  on  the  fore  end  of  the  genital  mass  ;  the  penis 
(retracted)  short,  bag-shaped,  about  2  mm.  long,  nearly  filled  by 
the  conical  glans  (fig.  5),  through  the  whole  length  of  which  the 
continuation  of  the  sperm  duct  could  be  traced. 

There  was  a  peculiar  aspect  in  the  interior  of  this  Aeolidia  (as 
well  as  in  the  Ae,  serotiaa)  as  far  as  observations  on  alcoholic 
specimens  go,  which  seemed  to  indicate  a  possible  specific  differ- 
ence from  the  typical  Ae.  papillosa^  although  the  anatomical  ex- 
amination could  not  bring  out  any  very  reliable  specific  characters. 

IL  CORTFHELLA,  Gray. 

Coryphella^  Gray,  Figures  of  Moll.  Anim,  iv.  1850,  p.  109.  Gray,  Guide,  1. 
1857,  p.  224.  Alder  and  Hanc.  Monogr.,  Part  VII.  1855,  p.  49  ;  Ap- 
pendix, p.  xxii.  R.  Bergh,  Anat.  Bidr.  til  Kundsk.  om  Aeolid.,  1. 
c,  1864,  p.  226.  R.  Bergh,  Beilr.  zur  Kenntn.  d.  Aeolidiaden.  iii., 
1.  c,  XXV.  1875,  p.  633. 

Corpus  elongatum.  Rhinophoria  simplicia.  Podarium'  antice 
angulatum  vel  angulis  productis. 

Processus  masticatorius  mandibulas  seriebus  denticulorum  prae- 
ditus.  Radula  dentibus  triseriatis ;  dentes  laterales  margine 
supero  (interno)  denticulati.     Penis  inermis. 

The  genus  contains  Aeolidiidee  of  an  elongated  form,  with 
simple  rhinophoria   and  with  the  anterior  margin  of  the   foot 
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angiilated  or  with  the  angles  rather  produced.  The  edge  of  the 
cutting-blades  of  the  mandibles  with  several  rows  of  knobs  or 
denticles.  The  lateral  plates  of  the  tongue  have  the  superior 
(interior)  margin  not  smooth  (as  in  the  Galvinse)  but  denticu- 
lated.     The  penis  is  unarmed. 

In  my  last  memoir  upon  this  genus,  to  which  the  reader  is  re- 
ferred, 1  have  given  a  list  of  nineteen  species  which  seem  to  belong 
to  this  genus.     Four  of  them  are  from  the  Pacific  ocean. 

1.  C.  Foulisi  (Angas).  3.   G.  pArvula  (Angas). 

2.  C.  semidecora  (Angas).  4.   G.  athadona,  Bergh. 

1.  Coryphella,  sp.    Pi.  I.  f.  13-U;  PI   II.  f.  7-8. 

Hab.  M.  Pacif.  (Ins.  Aleut.). 

Only  the  bulbiis  pharyngeuR  of  this  form  ha«  been  found  by 
Dall  in  dredging  at  Adakh  Island  (Aleutians)  in  mud,  at  a 
depth  of  9-16  fathoms,  in  June,  1873. 

The  length  of  the  organ  was  5.0  mm.,  with  a  height  of  4.0  and 
a  breadth  of  5.0  mm. ;  the  form  short,  much  broader  in  the  hind- 
most part;  the  radula  sheath  a  little  prominent  behind  the  buccal 
ganglia.  The  labial  disk  of  usual  oval  form  ;*  the  greatest  part  of 
the  bulbus  covered  b}^  the  mandibles ;  the  m.  transv,  sup  rather 
large.  The  mandibles  (fig,  7)  large,  nearly  as  long  and  as  high 
as  the  bulbus^  of  yellow  horn-color;  the  articulation  rather  small 
(Fig.  7fl) ;  the  edges  of  the  cutting  blades  with  4  to  6  (fig.  8,  13) 
rows  of  low  knobs,  which  on  the  anterior  margin,  except  in  the 
uppermost  parts  of  the  cutting  blade,  rise  to  denticles  of  the 
height  of  0.1  mm.  The  tongue  rather  short;  on  the  upper  side 
nine  rows  of  plates,  further  backwards  seven  rows  of  developed 
and  two  of  not  quite  developed  teeth;  the  total  number  of  rows  was 
eighteen.  The  teeth  as  usual  of  horn-yellow  color,  very  strong; 
the  breadth  of  the  foremost  medial  ones  about  0.16,  of  the  hindmost 
0.25  mm.  The  medial  ones  with  five  to  seven  denticles  on  each  side 
of  the  strong  point  (fig.  14);  the  lateral  ones  with  a  long  point, 
and  five  to  six  denticles  on  the  inside  at  the  base  (fig.  liaa). 

The  cerebro-visceral  ganglia  short,  roniform,  somewhat  broader 
at  the  anterior  end  ;  the  pedal  ganglia  rounded,  scarcely  smaller 
than  the  former.     The  buccal  ganglia  are  of  oval  form,  about  one- 

*  In  the  mouth,  half  hanging  out,  was  found  a  fine  Gaprella^  the  body 
Imving  the  length  of  6  nnn. 
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third  the  size  of  the  pedal  ones,  the  commissure  between  them 
measuring  about  one-third  the  lengtli  of  each  ganglion. 

III.  FLABELLINA,  Cavier. 

FlabeUina,  Cuvier,  Regne  An.  ed.  ii»,  1830,  iii.  p  55.  Alder  and  Hancock, 
Mon.,  Part  VII.  p.  xxi.  1855.  Trinchese,  Rendic.  della  Acad,  della 
Sci.  di  Bologna,  7,  1874.  R.  Bergb,  Beitr.  zur  Kenntn.  d.  Aeolidi- 
aden,  iii.,  Verb.  d.  K.  K.  Zool.-bot.  Ges.  in  Wien,  xxv.  p.  647, 1875. 

Corpus  sat  elongatum,  subcorapressum.  Rhinophoria  perfo- 
liata.  Papillae  (dorsales)  non  caducae,  pedamentis  brachioforraibus 
insertae.     Podarium  angulis  tentaculatim  productis. 

Margo  masticatorius  mandibulae  seriebus  denticulorum  prae- 
ditus.  Radula  triseriata,  dentibus  medianis  denticulati,  latera- 
libus  interno  raargine  deuticulatis.     Penis  stylo  armatus. 

As  for  the  history  of  the  denomination  of  this  genus  the  reader 
must  be  referred  to  ray  above  cited  paper.  The  Flahellinae  have 
nearest  relation  to  the  Calmse^^  but  differ  by  the  perfoliate  rhino- 
phoria and  in  the  deiiticulation  of  the  lateral  teeth.  They  show 
an  elongate,  somewhat  compressed  form  of  the  body ;  perfoliated 
rhinophoria;  dorsal  papilhe  caducous,  inserted  upon  arm-shaped 
foot-stalks  the  foot  with  produced  anterior  angles.  The  cutting 
edges  of  the  jaws  with  rows  of  small  denticles.  The  tongue  with 
three  series  of  teeth  ;  the  median  denticulated  in  the  usual  w^ay, 
the  lateral  ones  only  on  the  inner  edge.  The  penis  with  a  stylus 
(as  in  the  Calmae). 

To  this  genus  belong: — 

1.  F.  afflnis  (Gm.),  Bergb,  1.  c.  p.  649,  Taf.  XV.  f.  6-19;  Taf.  XVI.  t. 

3-4.  M.  Medit. 

2.  F.flabellina  (Ver.),  M.  Medit. 

3.  F.  ianthtnay  Angas,  M.  Pacificum. 

4.  F.  ornata,  Angas,  M.  Pacificum. 

5.  F.  Neweombi,  Angas,  M.  Pacificum. 

6.  F.  iodinea  (Cooper),  M.  Pacific,  orient. 

1.  Flabellina  iodinea  (Cooper),  Plate  I.  f.  15  to  17 ;  Plate  II.  f.  16. 

AeoUs  {Phidiana?)  iodinea.  Cooper,  Proc.  Calif.  Acad.  ii.  1862,  p. 
205  ;« iii.  1863,  p.  60. 


»  Cf.  my  above  cited  paper,  1.  o.  p.  648. 

«  "  Rich,  violet  purple,  narrow,  wedge  i.  h        in        t.  Ing  to 

an  acute  poiut  behind,  slightly  con      cted  *- 

spending  to  divisions  of  the  braucbii 
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Phidiana  iodinea,  Cooper,  Bergb,  Beitr.  zur  Eenntn.  d.  Aeolidiaden, 
i.,  1.  c.  xxiii.  p.  615,'  1873. 

Color  corporis  e  violaceo  piirpureus,,rhinopboria  aurantiaca, 
papillae  aurantiace-rnbra  (Cooper). 

Denies  mediani  sicut  laterales,  niiiltidenticulati. 

Eab.  Ocean,  pacific,  orient.    (San  Diego,  Cal.  to  Puget  Sound.) 

A  single  specimen  was  collected  by  Capt.  Hall  alive,  on  algse, 
at  low  water  in  Puget  Sound,  Washington  Territory,  Aug.  1873. 
According  to  Cooper  (1.  c.  p.  205)  tlie  species  is  found  "  among 
algje,  outside  of  San  Diego  Bay,  rarely  inside."  According  to 
Cooper's  description  and  a  drawing  kindly  lent  by  Dall,  the  color 
of  the  living  animal  is  violet  purple,  the  rhinophoria  orange 
colored,  the  papillae  orange- red. 

The  length  of  the  individual  (most  badl}')  conserved  in  spirits 
was  about  15.0  mm.,  with  a  breadth  of  the  body  of  2.0,  and  a  height 
of  2.5  mm.;  the  length  of  the  papillae  reaching  to  about  4.0  mm.; 
the  length  of  the  tentacula  about  1.5  of  the  rhinophoria,  about  2.3 
mm.     The  color  rather  dirty  chocolate. 

The /or?n  is  elongated,  rather  compressed,  the  tail  rather  short. 
The  head  rather  small,  the  tentacula  elongate,  also  the  apparently 
closely  perfoliated  rhinophoria.  The  back  rather  narrow;  the 
groups  of  papillae  situated  on  the  side  parts  of  it,  firmly  aflSxed 
on  the  edge  of  foot-stalks,  whose  form  and  number  could  not  be 
determined,  owing  to  the  state  of  the  specimen;  their  number 
seemed  to  be  much  greater  than  referred  to  by  Cooper.  The  foot 
rather  narrow,  the  angles  of  the  foremost  margin  much  produced, 
longer  than  the  tentacula,  strong;  the  groove  in  the  anterior  mar- 
gin continued  along  the  angles. 

The  eyes  are  rather  large,  with  black  pigment. 

The  jaws  more  rounded  at  the  ])o.sterior  end  than  in  the  Fl.  affinis 
(1.  c.  PI.  XV.  f  13),  otherwise  as  in  that  species;  the  cutting  edge 
with  several  rows  of  small  rounded  denticles  (fig.  15).  'The  state 

Head  obtuse,  with  four  tentacles,  the  upper  longer  and  turned  upwards,  the 
lower  deflexed.  Two  club-shaped,  orange-colored  appendages  a  little  be- 
hind the  upper  tentacles.  Branchiae  short,  in  a  double  row,  close  together 
near  the  median  line,  their  color  orange-red.  Length  two  and  a  half  inches, 
breadth  one-fifth  of  an  inch.''     Cooper,  1.  c. 

'  The  *' descriptions"  of  Cooper  are  of  the  kind  which  have  caused  so 
much  confusion  in  science,  so  light  and  trifling  that  there  properly  should 
no  notice  at  all  be  taken  of  them. 
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of  the  specimen  examined^  did  not  permit  the  determination  of 
the  number  of  plates  of  the  tongue  and  the  posterior  continuation 
of  the  radula.  The  median  plates  (PI.  II.  tig.  16a)  with  a  greater 
number  of  denticles,  mostly  with  about  12-13;  the  lateral  ones 
with  a  rather  produced  outer  limb  (fig.  166,  PI.  I.  figs.  16,  17), 
the  inner  edge  with  a  rather  great  number  of  (about  25-27)  fine 
denticles. 

As  far  as  could  be  determined,  a  Penis-style  existed,  as  it 
seemed,  of  about  the  same  form  as  in  Fl.  affinis  (cf.  1.  c.  PI.  XVI. 
f.  3,  4). 

IV.  HERMISSENDA,  Bgh. 

Hermissenda,  Bgh.,  Beitr.  zur  Kenntn.  den  Aeolidiaden,  vi.  ;  Verh.  d.  K. 
K   Zool.-bot.  Ges.  in  Wien.  xxviii.  1878,  p.  573. 

Corpus  gracilius  elongatum.  Rhinophoria  perfoliata,  tentacula 
elongata.  Papillae  dorsales  in  series  obliquas  et  transvcrsas  con- 
fertas  areis  praesertim  compluribus  collatas  dispositse.  Poda- 
rium  antice  angulis  elongatis. 

Margo  masticatorius  mandibulae  singula  serie  denticulorum 
prseditus.  Radula  dentibus  uniseriatis,  denticulis  elongatis  prse- 
ditis  et  cuspide  infra  serrulata.     Penis  inermis. 

In  many  respects  this  new  genus  seems  to  agree  with  the  Phi- 
dianee^  as  far  as  these  are  now  known.'^  The  general  form  of  the 
body,  the  rhinophoria  and  the  tentacula  are  as  in  that  genus,  also 
perhaps  the  disposition  of  the  dorsal  papillae.  But  the  Hermis- 
sendee  differ  in  the  rather  produced  angles  of  the  front  of  the  foot, 
in  the  form  of  the  teeth  of  the  tongue,  but  especially  in  the  want 
of  a  hook  on  the  penis. 

The  body  is  rather  elongated,  slender  The  rhinophoria  are 
perfoliate,  the  tentacula  long.  The  dorsal  papillae  seems  to  be 
arranged  in  oblique  and  transverse  rows,  which  form  several  more 
or  less  separated  groups.  The  angles  of  the  front  of  the  foot  are 
rather  elongated. 

The  cutting  edge  of  the  jaws  has  a  single  row  of  strong  pointed 
denticles.     The  teeth  are  in  a  single  series ;  each  tooth  with  five 

*  The  individual  seemed  to  have  been  found  dry  in  the  glass  and  put  in 
new  alcohol  in  such  a  state.  Even  the  outer  form  could  not  be  determined 
before  the  specimen  was  softened. 

2  R.  Bergh,  Neue  Beitr.  zur  Kenntniss  der  Aeolidiaden.  I.  Verh.  d.  K. 
K.  Zool.-bot.  Ges.  in  Wien.  xxiii.  1873,  pp.  013-618. 
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Phidiana  iodinea.  Cooper,  Bergli,  Beitr.  zur  Kenntn.  d.  Aeolidiaden, 

i.,  1.  c.  xxiii.  p.  615,»  1873. 

Color  corporis  e  violaceo  p«rpiireu9,.rhinophoria  auraotiaca, 
papillic  aurantiace-rnhra  (Cooper). 

Denies  mediani  siout  laterales,  multidenticulati. 

Hah.  Ocean,  pacific,  orient.   (San  Diego,  Cal.  to  Puget  Sound.) 

A  single  specimen  was  collected  by  Capt.  Hall  alive,  on  algs, 
at  low  water  in  Puget  Sound,  Washington  Territory,  Aug.  1873. 
Acconlini;  to  Cooper  (I.  c.  p.  205)  the  species  is  found  ^  among 
algje,  outside  of  San  Diego  Bay,  rarely  inside."  According  to 
Cooper's  dc-scription  and  a  <lrawing  kin^lly  lent  by  Dall,  the  color 
of  the  living  animal  is  violet  purple,  the  rhinophoria  orange 
colored,  the  papillae  orange- red. 

The  length  of  the  individual  (most  badly)  conserved  in  spirita 
was  about  15.0  mm.,  with  a  breadth  of  the  body  of  2.0,  and  a  height 
of  2.5  mm.;  the  length  of  the  papilhe  reaching  to  al)out  4.0  mm.; 
the  length  of  the  tentacula  about  1.5  of  the  rhinophoria,  about  2.3 
mm.     The  color  rather  dirtv  chocolate. 

The/*>r*;i  is  elongated,  rather  compressed,  the  tail  rather  short. 
Th(>  head  rather  small,  tlie  tentacula  elongate,  also  the  apparently 
closi'ly  I >er foliated  rhinophoria.  The  back  rather  narrow;  the 
groups  of  papillae  situated  on  the  side  [)arts  of  it,  firmly  aflRxeil 
on  the  edge  of  foot-stalks,  whose  form  and  numlier  could  not  be 
determined,  owing  to  the  state  of  the  specimen ;  their  number 
seemed  to  be  much  greater  than  referred  to  by  Coo|)er.  The  foot 
rather  narrow,  the  angles  of  the  foremost  margin  much  pnnluced, 
longer  than  the  tentacula,  strong;  the  groove  in  the  anterior  mar- 
gin eontinue<l  along  the  angles. 

The  eyes  are  rather  large,  with  black  pigment. 

The/zurs  more  roundetl  at  the  posterior  end  than  in  the  FLaffiniM 
(I.  <•.  PI.  XV.  f  13',  otherwise  as  in  that  species;  the  cutting  edge 
with  several  rows  of  small  roundeil  denticles  (fig.  15).  *  The  state 

IIoikI  nhtiiM*,  \iith  four  tf-ntHclcff,  the  up|x*r  longer  and  tnrnetl  upwards,  the 
lowrr  (Irficxtnl.  Two  cliih-tihnpcd,  onin;;e  ctilorod  appendages  a  little  be- 
hind the  npivr  tentaclen.  Hranchin*  short,  in  h  double  row,  close  together 
netir  the  m^'disn  line.  th«'ir  color  onin^c'-red.  Length  two  and  a  half  inchet, 
bn'.tilth  oiiefit^h  of  uri  inch."     Cooper,  1.  c. 

'  Thf  **<l«'!*cripti(»ns'*  of  ('(M»per  are  of  the  kind  which  have  causeil  to 
much  ronfu<iion  in  science,  ho  liu'ht  and  tritliu^  that  there  pro|K>rly  should 
uo  notice  ut  uH  be  taken  of  them. 
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on  the  lateral  part  of  the  back  along  the  papillae  yellow  vessels 
(hepatic  ducts?)  shining  through  the  walls  of  the  back.  Accord- 
ing to  Cooper  the  length  of  the  living  animal  reaches  about  one 
and  a  half  inch.  DalPs  specimens  were  only  about  seven  lines  in 
length. 

The  length  of  the  individuals  preserved  in  spirits  was  about 
12.  5-13.0  mm.  by  a  breadth  of  4-4.5,  and  a  height  of  3-4.25  mm.; 
the  length  of  the  tentacula  was  about  2.5-3.0,  of  the  riiinophoria 
2.5  mm.,  that  of  the  papillae  reaching  4.0  mm.;  the  breadth  of  the 
front  part  of  the  foot  4.0  mm.;  the  length  of  the  produced  angles 
about  2  mm.  The  color  was  uniformly  brownish-white  ;  the  intes- 
tines nowhere  shininor  through  the  skin. 

The  head  is  rather  large,  the  tentacles  long  and  strong,  the  oral 
aperture  as  usual;  the  rhinophoria  are  strong,  the  club  with  about 
twenty  to  twent^'-five  leaves.  The  back  is  rather  broad;  the  pa- 
pillae set  in  transverse  or  oblique  rows,  that  were  crowded  in 
about  four  groups.  The  ^rs^  group  of  papillae  is  the  largest  of 
all,  compressed — horse-shoe  shaped,  with  about  five  to  seven 
oblique  rows  in. the  foremost  and  four  to  five  in  the  hindmost 
limb;  the  number  of  papillae  in  the  rows  seemed  not  to  surpass 
ten  or  twelve.  The  second  group  had  about  six  to  seven. oblique 
rows;  the  number  of  papillae  in  the  rows  seemed  not  to  exceed 
eight  or  nine.  The  space  between  the  first  and  second  groups 
was  larger  than  that  between  the  second  and  third,  in  the  upper- 
most part  of  the  latter  space  is  the  rather  prominent,  goblet- 
formed  or  more  applanate  anal  papillae;  more  forward  and  down- 
ward was  the  renal  por.e,  which  in  one  individual  was  rather 
prominent.  The  third  group  on  one  (right)  side  composed  of 
several  (five  to  seven),  on  the  other  of  fewer  (three  to  four) 
rows,  but  never  very  distinct  from  the  fourth  group,  which  had 
about  ten  to  fourteen  densely  set  rows,  which  by  degrees  decrease 
in  size  backwards  and  cover  the  whole  of  the  rest  of  the  side  parts 
of  the  back ;  sometimes  the  rows  of  this  fourth  group  stand  in 
pairs;  the  innermost  parts  of  the  rows  are  separated  by  very  nar- 
row spaces.'  The  papillae  conical,  somewhat  contracted  in  the 
inferior  parts.     The  sides  not  low;  the  genital  papillae  in  the  usual 

*  The  state  of  conservation  of  the  individuals  did  not  permit  me  to  ascer- 
tain the  relations  of  the  groups  and  the  rows  with  full  certainty,  so  much 
the  more  as  the  greater  part  of  the  papillae  had  dropped  off. 
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place  (under  the  region  between  the  two  extremities  of  the  first 
group  of  papillai),  contracted.  The  foot  is  strong,  broader  than 
the  back,  the  muzzle  rather  broad  and  produced  into  angles  ante- 
riorly; their  length  about  one-third  of  the  breadth  of  the  foot; 
the  groove  of  the  anterior  margin  is  continued  along  the  margin 
of  the  angles,  the  tail  measuring  about  a  third  of  the  whole  length 
of  the  foot. 

The  cerebro-visceral  ganglia  are  rather  short,  not  much  larger 
than  the  short  pyriform  pedal  ganglia. 

The  buccal  ganglia  are  rounded,  connected  by  a  commissure 
which  is  a  little  longer  than  the  diameter  of  the  ganglia.  The 
gastro-oesophageal  ganglia  are  not  long-stalked  and  have  about 
0.18  of  the  size  of  the  last  mentioned,  with  one  large  and  two 
rather  large  cells. 

The  eye  has  black  pigment  and  yellowish  lens.  Immediately 
behind  the  eye  is  the  otocyst,  scarcely  larger  than  the  eye,  with 
thirty-five  to  forty-five  otoconia  of  the  usual  form.  The  rhino- 
phoria  are  as  in  related  forms  of  Aeolidiidse. 

The  bulbus  pharyngeus  is  shaped  as  usual,  and  is  from  2.75 
mm.  to  4.5  mm.  in  length.  The  jaws  (fig.  9),  as  commonly 
among  the  Phidianse  are  yellowish-horn  colored.  The  articula- 
tion (fig.  9a)  is  rather  small;  the  cutting  blades  arched  (fig.  96) 
their  edges  with  a  series  of  about  fifty  strong,  sharp  pointed 
denticles  (fig.  10),  the  uppermost  short  (fig.  10a),  by  degrees  in- 
creasing in  size  to  about  the  length  of  0.06  mm.;  the  hindmost 
are  serrulate  (fig.  106)  on  the.  posterior  margin.  The  accessory 
buccal  cavity  behind  the  articulation  of  the  jaw  rather  large,  and 
filled  with  indeterminate  animal  matter. 

The  radula  is  rather  long  and  keel-shaped,  the  edge  nearly 
covered  with  twelve  to  fifteen  teeth;  behind  these  are  eight  to 
eleven  developed  and  two  not  quite  developed ;  the  total  number 
about  twenty-five.  The  color  of  the  teeth  horny-yellowish  or 
more  brownish  ;  the  height  of  the  oldest  about  0.09,  of  the  young- 
est 0.16  mm.;  the  length  of  the  basal  part  reaching  0.3  mm.;  the 
form  (fig.  11,  one  to  four)  nearly  as  in  the  Coryphellae^  but  the 
denticles  (four  to  six  on  each  side)  longer  and  more  slender  and 
(what  hitherto  scarcely  has  been  observed  in  any  form  of  the 
group  of  Aeolidiidae)  the  trigonal  [)oints  of  the  teeth  are  finely 
denticulated  on  the  under  margin  (fig.  11,  one  to  four). 

The  Qisophagus  is  short.     The  stomach  has  rather  Strong  folds. 
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The  intestines  are  rather  short,  with  a  strong  longitudinal  fold 
through  its  first  half,  with  many  fine  longitudinal  folds  in  the 
anal  papillae.  In  the  digestive  channel  were  stems  of  Hydroidse 
and  different  forms  of  Diatomacese. 

The  liver  papillae  have  a  rather  smooth  surface.  The  bursas 
cnidophorae  rather  short,  pyriform,  with  masses  of  small  cnidae 
(fig.  12),  partly' of  oval  form  and  generally  measuring  in  length 
about  0.013  mm.,  partly  sJiorter,  staff-shaped,  and  rarely  surpass- 
ing the  length  of  about  0.01-0  07  mm. 

The  hermaphroditic  gland  is  very  large,  the  lobes  and  lobules 
as  usual;  in  the  centre  of  the  last  were  zoosperms;  in  the  [)eri- 
pheric  (fig.  5)  acini  (which  in  very  different  numbers  cover  the 
central  part)  were  oogene  cells.  The  anterior  genital  mass  was 
large,  2.2  to  4  mm.,  with  a  breadth  of  1.2  to  2.75,  and  a  height  of 
1.2  to  3  mm. ;  the  whole,  in  great  part  formed  by  the  gland,  mucona 
et  albuminosa. 

The  Spermatotheca  seemed  rather  peculiar;  it  was  sac-shaped, 
rather  short,  and  short-stalked  ;  the  free  end  of  the  vas  deferens 
was  only  two  or  three  times  as  long  as  the  penis,  somewhat 
thicker  in  the  middle,  strong,  continued  (fig.  6a)  through  the 
whole  length  of  the  penis.  The  retracted  glans  penis  in  its  sheath 
(fig.  666)  which  had  a  length  of  about  3.5  mm.,  as  also  the  glans, 
which  was  strong,  short,  sausage-shaped,  with  a  round  opening  at 
the  end  (fig.  6c).  A  layer  of  rather  short  sacculate  glands  filled 
the  end  of  the  penis  around  the  orifice.  One  of  the  drawings  re- 
presents the  spawn  of  Ae,  opalescens  as  a  rather  long  corkscrew- 
shaped  coil  of  reddish  hue. 

y.  FIONA,  Hanc.  et  Embleton. 

Fiona^  H.  et  E.  Forbes  and  Hanley,  Brit.  Moll.,  iii.  1853,  p.  x.  Aid.  and 
Hanc,  Monogr.  Brit,  Nudibr.  Moll.,  Part  VII.,  1855,  pp.  52,  53,  fam. 
3,  PI.  38a.  R.  Bergh,  anatom.  Uuders.  af  Fiona  atlant.  Vdsk.  Med- 
del.  fra  naturh.  Foren,  i  Kjobenhavn  for  1857,  pp.  273-337  (279-283  I), 
1858,  Tab.  II.-III.  R.  Bergh,  Contrib.  to  a  Monogr.  of  the  Gen. 
Fionay  H.,  2  w.  pi.  Copenhagen,  1859.  R.  Bergh,  Journ.  d.  Mus. 
Godef  2te  Heft,  1873,  pp.  80-88,  Tab.  XII.  fig.  4,  5.  R.  Bergh,  Beitr. 
zur  Kenntn.  der  AeoHdiaden,  I;  Verb.  d.  K.  K.  Zool.-bot.  Ges.  in 
Wien,  xxiii.  1873,  pp.  605-610.  V,  1.  c,  xxvii.  1877,  pp.  833-824. 

Hymena^olis,  F.  Costa,  Annuario  del  Mus.  zoo),  di  Napoli,  iii.,  1866,  pp.  64, 
80 ;  iv.  1867,  p.  28. 

Hhinophoria  et  tentacula  subsimilia,  siraplicia.  Papillae  (dor- 
sales)  cut!  firmius  afiflxse,  elongatae,  ab  membranam  branchialem 
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what  flattened.  The  rhinophoria  are  smooth,  scarcely  longer  than 
the  tentacles.  The  eyes  are  not  visible  externally.  The  back 
throughout  its  whole  length  naked  on  the  broader  middle  part ; 
laterally  closely  set  with  oblique  rows  of  papillae,*  about  seven  to 
eight  in  each  row,  fewer  in  the  fore  and  hindmost  rows;  the  pa- 
pillfle  conical,  somewhat  compressed,  particularly  in  the  inferior 
parts,  with  the  usual  gill-membrane  along  the  inner  edge.'  The 
anus  in  the  usual  place.  The  sides  of  the  body  rather  high,  the  geni- 
tal openings  quite  contracted.  The  foot  in  the  foremost  part  rather 
broad,  anteriorly  rounded  ;  backwards  gradually  narrower,  the 
margins  projecting  a  little  from  the  sides;  the  tail  rather  short 
(about  1.5  mm.  long),  merely  projecting  a  little  behind  the  body. 

The  central  nervous  system  is  of  the  usual  form,'  rather  flat- 
tened ;  th6  cerebro-visceral  ganglia  rounded,  triangular,  the  pedal 
ones  a  little  larger,  of  oval  form,  the  buccal  arid  gastro-oesophageal 
ganglia  as  usual. 

The  eye  is  as  usual,  with  black  pigment,  and  with  a  rather  large 
lens.     The  otocysts  could  not  be  detected. 

The  oral  tube  (retracted)  about  1.5  mm.  long,  rather  wide.  The 
oral  glands*  long  as  usual,  opening  in  the  oral  tube  ;  whitish.  The 
bulbus  pharyngeiis  3.0  mm.  long,  with  a  breadth  of  about  1.8  mm., 
as  formerly  described.*  The  mandibles  also  quite  as  in  the  typical 
form.*  The  tongue  long  and  narrow,  as  in  the  last ;''  on  the  under 
side  twelve,  on  the  end  two,  and  on  the  upper  side  twelve  teeth  ; 
also  in  the  sheath  of  the  radula  eleven  developed  teeth  and  two 
not  fully  developed  plates  ;  the  number  of  teeth  was  conseque\itly 
thirty-nine.^     The  form  of  the  teeth  (fig.  7,  8)  was  as  usual ;  on 

• 

«  Cf.  1.  c,  1858,  Tab.  I.  f  1-3. 

«  Cf  1.  c,  1858,  Tab.  1.  fig.  4-5.  3  Cf.  1.  c,  Tab.  I.  fig.  7. 

*  These  glands,  which  have  been  formerly  described  by  me  as  salivary, 
cannot  be  so  homologized,  because  their  ducts  do  not  pass  over  the  com- 
missures of  the  central  nervous  system.  Glands  of  the  same  kind  have 
been  found  in  other  forms  of  Aeolidiidce,  in  the  genus  Aeolidiella,  Bgh. 
(Cf  my.  Beitr.  zur  Kenntn.  d.  Mollusken  des  Sargassomeeres.  Verh.  d.  k. 
k.  Zool.-bot.  Ges.  in  Wien,  xxi.  1871,  Taf.  XIII.  fig.  206,  and  Beitr.  zur 
Kenntn.  d.  Aeolidiaden,  ii.  1.  c.  xxiv.  1874,  p.  399,  Taf.  VIII.  fig.  Ubb). 

«  Cf  1.  c,  Tab.  I.  fig.  8. 

6  Cf  1.  c,  Tab.  I.  fig.  9-13.  ^  Cf  1.  c,  Tab.  I.  fig.  16-18. 

*  Cf  1.  c.  Tab.  I.  fig.  23-28.  The  author  found  in  twenty -two  specimens 
of  the  P.  atlantiea  thirty-eight  to  fifty  teeth  ;  the  number  of  denticles  was 
mostly  six  to  eight,  sometimes  eleven  to  twelve,  on  each  side ;  later  (Beitr. 
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the  cutting  edge  were  on  each  side  seven  to  nine  denticles  ;  on  the 
foremost  teeth  often  nine;  the  breadth  of  the  foremost  teeth  was 
about  0.13,  of  tiie  twelfth  0.18  mm.,  the  width  amounting  to  0.37 
mm.  or  less. 

True  salivary  glands  do  not  exist.  The  oesophagus,  the  stomach, 
the  intestine  and  the  hepatic  system,  as  far  as  could  be  deter- 
mined, were  quite  as  in  the  typical  form.^ 

The  vascular  system  and  the  renal  organ  are  as  formerly  de- 
scribed by  me.^ 

The  hermaphroditic  gland^  is  quite  as  in  the  typical  form,  also 
the  hermaphroditic-duct  with  its  ampulla,  and  the  spermato-duct 
with  its  two  parts,  one  thicker  and  brownish,  the  other  thinner 
and  whitish.  So  also  is  the  long  (about  7  mm.)  whip-like  penis, 
which  is  drawn  back  and  bent  up  and  down  in  the  thinner  sheath- 
like part.  The  latter  showed  rather  strong,  circular,  muscular 
belts,  and  had  a  M.  retractoris  attached  near  the  neck ;  the  con- 
tinuation of  the  spermato-duct  could  be  followed  through  the 
whole  length  of  the  penis  to  its  point.  The  spermatoiheca  forms 
a  short  bag  about  1.-3.0  mm.  long,  filled  with  sperma.  The  ante- 
rior genital  mass  is  rather  compressed,  and  about  4.25  mm.  in 
length. 

DENDRONOTID2:. 

The  Dendronotidm  form,  like  the  ScyJlfeidse  and  Bornellidse,* 
in  certain  respects  a  connecting  link  between  the  large  group  of 
Aeolidiidse  and  the  still  larger  group  of  Dorididse.  In  those 
families  the  liver  forms,  as  in  the  Dorididse^  a  large  compact  mass, 
but  branches  are  given  off  from  the  same,  that  penetrate  (as  very 
much  reduced  hepatic  lobules)  the  dorsal  appendages,  which  in 
this  way  become  homologous  with  the  papillae  of  the  Aeolidiidse. 
In  most  other  respects  these  groups  agree  with  the  Aeolidiidse^ 
especially  in  the  nature  of  the  bulbus  with  its  strongly  developed 
mandibles,  and  in  the  presence  of  only  one  i<permatotheca, 

zur  Kenntn.  d.  Moll,  des  Sargassomceres,  I.  c. ,  1871,  p.  1287),  he  saw  thirty- 
seven  to  forty-two  teeth  (in  two  individuals)  witli  six  denticles. 

»  Cf.  1.  c,  Tab.  II.  fig.  30,  «  Cf.  1.  c  ,  Tab.  II.  fig.  31-32. 

3  Cf.  1.  c,  Tab.  II.  fig.  34-35. 

*  These  two  fivmilies  have  been  examined  by  the  author  in  his  Mai.  Un- 
tersuch.,  Heft  vii.  1874,  pp.  287-308  (DornelUdcE),  and  Heft  viii.  1875,  pp. 
315-343  iScj/llaidoB). 
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The  Dendronotidae  differ  externally  very  distinctly  from  the 
Scyllaeidse  and  Bornellidae^  especially  in  the  form  of  the  dorsal 
papillae ;  in  the  anatomical  relations  of  the  form  of  the  mandi- 
bnlje  and  by  the  character  of  the  gL  herrnaphrodisiaca^  which  is 
not  (as  in  the  Dorididae)  separate  from,  but  connected  with  the 
liver. 

Only  two  generic  forms  of  the  family  have  hitherto  been  known. 

1.  Dendronotus^  A.  and  H. 

2.  Gampaspe,  Bgh.  Naturhist.  Tidssk.,  3  R.  J.,  1863,  pp.  471-478.  Tab. 
XII.  figs.  1-17. 

DENDBONOTTJS,  A.  and  H. 

The  true  Dendronoli  differ  from  the  Campaspae  b}'^  the  much 
more  composite  form  of  the  frontal  appendices,  of  the  appendices 
of  the  margin  of  the  sheath  of  rhinophoria,  and  of  the  dorsal 
papillae.  The  lateral  teeth  of  the  tongue  of  the  former  especially 
are  longer  than  in  the  Campaspae. 

Only  a  few  species  of  the  genus  are  hitherto  known. 

1.  2).  arbor escem  (O.  F.  Miiller).     M.  Atlant. 

2.  D,  luteolus,  Lafont,  Act.  Soc.  Linn,  de  Bord.  28,  1872.     M.  Atlant. 

3.  2>.  rohustuSy  Verrill,  Amer.  Journ.  of  Sci.  and  Arts,  n.  s.  L.,  1870,  p. 

405.     M.  Pacif. 

4.  D.  iris.,  Cooper,  Proc.  of  the  Cal.  Acad.  oF  Sciences,  ii.  1862,  p.  59, 1863. 

M.  Pacif. 

5.  D: purpureus,  Bgh.  n.  sp.     M.  Pacif. 

1.  Dendronotns  purpureas,  Bergh,  n.  sp.    Plate  I.  fig.  18-20 ;  Plate  III.  fig.  7-12. 

Color  purpureus. 

Dentes  medianse  (linguales)  minutissime  serrulati  altamen  non 
usque  ad  apicem. 

Hab.  M.  Beringianum  (Port  Moller,  Aliaska  Peninsula). 

Only  one  specimen  of  this  species  was  taken  by  Dall  at  Port 
Moller  on  the  north  shore  of  Aliaska  Pen.,  in  September,  1874, 
at  a  depth  of  seventeen  fathoms,  sand.  He  notes  only  thai  the 
animal  when  living  had  the  "  mantle  purple." 

The  color  of  the  alcoholic  specimen,  which  was  not  in  the  best 
condition,  was  reddish-brown,  the  head  and  foot  j'ellowieh.  The 
length  of  the  (partly  mutilated)  animal  was  aparenlly  about  20.0 
mm.  when  perfect,  with  a  height  of  the  body  of  about  6.5  and  a 
breadth  of  nearly  5.0  mm.  The  height  of  the  dorsal  papillae 
reached  3.0  mm.  the  breadth  of  the  foot  3.5  mm. 
7 
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the  cutting  edge  were  on  each  side  seven  to  nine  denticles ;  on  the 
foremost  teeth  often  nine;  tlie  breadth  of  the  foremost  teeth  wm 
about  0.13,  of  the  twelflh  0.18  mm.,  the  width  amounting  to  0^7 
mm.  or  less. 

True  salivary  glands  do  not  exist.  The  a'sophagus,  the  stomach, 
the  intestine  and  the  hepatic  system,  as  far  as  could  be  deter* 
mined,  were  quite  as  in  the  typical  form.* 

The  vascular  system  and  the  renal  organ  are  as  formerly  de- 
8crilH?d  by  me.' 

The  hermaphroditic  gland'  is  quite  as  in  the  typical  form,  also 
the  hermaphroditic  duet  with  its  ampulla,  and  the  sperroato-^luot 
with  its  two  parts,  one  thicker  and  brownish,  the  other  thinner 
and  whitish.  So  also  is  the  long  (about  7  mm.)  whi|)>like  penis, 
which  is  drawn  back  and  bent  up  and  down  in  the  thinner  sheath- 
like part.  The  latter  showed  rather  strong,  circular,  muscular 
belts,  and  had  a  M,  retraclorin  attached  near  the  neck ;  the  con- 
tinuation of  the  spermatO'duct  could  be  followed  through  the 
whole  length  of  the  penis  to  its  point.  The  apermatotheca  forms 
a  short  bag  about  1.-3.0  mm.  long,  filled  with  s|>erma.  The  ante- 
rior genital  mass  is  rather  compressed,  and  about  4.25  mm.  in 
length. 

DSNDRONOTIDJB. 

The  Dendronotidae  form,  like  the  Scyllneidx  and  Bornellidat.* 
in  certain  respects  a  connecting  link  between  the  lar^e  group  of 
Aeolidiidat  and  the  still  larger  group  of  Dorididst.  In  those 
families  the  liver  forms,  as  in  the  Dorididm^  a  large  compact  mass, 
but  branches  are  given  otf  from  the  same,  that  |>enetrate  (as  very 
much  reduced  hepatic  lobules)  the  dorsal  api>endages,  which  in 
this  way  become  homologous  with  the  papiihe  of  the  AeoHdiidm. 
In  most  other  respects  these  groups  agree  with  the  AeoHdiidm^ 
e8|>ecially  in  the  nature  of  the  bulbus  with  its  strongly  develo|ied 
mandibles,  and  in  the  presence  of  only  one  ttpermatolheca. 

Eur  Kf^nntn.  d.  Moll,  des  Sargnssomeeres,  I.  c,  1871,  p.  1287),  he  saw  thirty- 
«»vc'n  to  forty-two  teeth  (in  two  individualM)  with  ttlx  denticles. 

*  Cf.  1.  c.  Tab.  II.  fi-.  M).  •  Cf.  1.  c  ,  Tab.  II.  fig.  81-83. 

*  Cf.  1.  c.  Tab.  II.  fii,'.  34-35. 

*  ThfM*  two  famirK'H  have  Ikmti  rxaminod  by  th«»  author  in  his  Mai.  Un- 
torniich.,  Hoa  %'ii.  1874,  pp.  287-308  {BonMida),  aiitl  Hefl  vlii.  1875,  pp. 
315-343  {ScyHitidm), 
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a  little  shorter  than  the  longest  diameter  of  the  ganglia  ;  the  gan- 
glia gastrO'Cesophagalia  in  size  were  about  one-eighth  of  the  last, 
rounded,  with  a  very  large  cell  and  several  smaller  ones.  The 
commissures,  as  in  the  D.  arborescens} 

The  eye  was  as  usual,  the  pigment  black.^  The  olocyst  of  the 
diameter  of  about  0.1  mm.,  crowded  with*  otoconia  of  very  (from 
about  0.004-0.0255  mm.)  varying  size.  The  leaves  of  the  club  of 
the  rhinophoria  without  spicula,  and  also  the  skin  of  the  body, 
which  is  easily  detached  from  the  subcutaneous  muscular  layer; 
on  the  dorsal  papillae  especially,  were  masses  of  small  yellowish 
sac-shaped  glands  containing  fatty  matter.  The  anal  tube  was 
short  and  wide,  with  longitudinal  folds ;  the  bulbus  pharyngeus 
formed  as  in  the  typical  species,  5.0  mm.  long,  3.0  high,  and  3.0  mm. 
broad.  The  insertion  of  the  oesophagus  was  before  the  middle  of 
the  upper  side.  The  labial  disk  or  ring  strong,  radiately  furrowed, 
of  deep  brown  color  internally;  this  inner  portion  formed  a  narrow 
prehensile  collar,  composed  of  rather  irregular  closely  and  ob- 
liquely set  erect  (fig»  18-20)  spines,  somewhat  like  those  of  the 
labial  plates  in  so  many  Dorididse^  of  dirty  light  yellowish-brown 
color,^  and  about  4.  mm.  in  height. 

The  mandibles  were  yellowbh-horn  color,  except  that  the  arti- 
culation was  very  dark-brown  ;  the  form  was  exactly  as  in  the  typi- 
cal* and  in  the  following  species  (cf.  PI.  III.  fig.  2-3). 

The  pi'ocessus  masticatorius  was  rather  short  (fig.  7a),  with  a 
single  series  of  small  denticles  exactly  as  in  the  D,  arborescent 
(PI.  II.  fig.  13  ;  PI.  lY.  fig.  1);  the  cavities  behind  the  articulation 
of  the  mandibles  were  rather  large  (PI.  III.  fig.  3).  The  tongue 
exactly  as  in  the  typical  and  in  the  next  species  (cf.  PI.  II.  fig.  9, 
10);  the  tectum  (fig.  9a)  radulse  much  extended  forwards,  and 
the  superior  (fig.  10a)  part  of  the  rasp  therefore  very  short;   the 

'  The  visceral  commissure  has  not  hitherto  been  seen  even  by  Ihering 
(1.  c.,  p.  176) ;  it  is  the  foremost  of  the  commissures,  rather  thin,  the  N. 
genitalis  very  distinct. 

2  In  the  Dendron.  arborescens  the  end  of  the  n.  opticus  is  sometimes  black. 

*  A  similar  somewhat  broader  collar  was  found  in  the  larger  specimens  of 
D.  arborescens^  but  whitish  like  the  rest  of  the  labial  disk,  the  spines  (PI. 
IV.  fig.  2)  were  in  more  numerous  rows  (they  hardly  exceeded  twenty  in 
Z>.  purpureus),  and  were  light  yellowish  and  longer.    In  two  smaller  indi- 
viduals no  trace  of  the  collar  could  be  found. 

*  Cf.  my  above  cited  paper,  Tab.  XII.  fig.  28-30. 


92  PROCEEDINGS  OP  THE  ACADEMY   OF  [1879. 

rasp-sheath  very  obliquely  descending  between  the  muscular 
masses  of  the  tongue,  and  appearing  on  the  lowest  part  of  the 
back  side  of  the  bulbus  pharyngeuR  (fig.  10c).  The  rachis  (fig. 
96)  with  nineteen  rows  of  teeth  on  the  anterior  margin,  and  with 
one  on  the  superior ;  besides  three  loose  median  teeth  laj'ing  in 
the  pocket  on  the  inferior  end  of  the  tongue ;  in  the  sheath  twenty- 
two  developed  rows  and  two  undeveloped,  the  total  number  of 
rows  was  thus  forty-four.  The  color  of  the  mfedian  teeth  horn- 
yellow, that  of  the  lateral  much  brighter  yellowish;  the  breadth  of 
the  eldest  median  teeth  about  0.16  mm.,  of  the  eighth  about  0.18, 
and  of  the  )atest  developed  0.20  mm.  The  form  of  the  teeth  ex- 
actly as  in  the  2).  arborescens  (cf.  PL  II.  fig.  14).  The  median 
ones  (fig.  8-10)  with  a  very  fine  denticulation  on  the  margin,  much 
finer  than  in  the  tj^pical  species,  and  not  reaching  so  far  (cf.  PI.  II. 
fig.  14,  and  PL  III.  fig.  10)  out  toward  the  point.  The  lateral  plates 
number  also  about  fourteen,  of  typical  form  ;  the  first  sometimes 
with  traces  of  a  slight  serrulation  on  the  inside  of  the  hook,  the 
following  mostl}'  with  about  five  to  six  (sometimes  even  seven  to 
nine)  sharp  denticles  on  the  outside  (fig.  11);  in  the  three  to  four 
(rarely  five)  external  plates  the  free  hook  disappearing  more  and 
more  together  with  the  denticles ;  the  outermost,  or  the  two  outer- 
most, were  very  thin^  (PL  III.  fig.  5).  Variations  in  the  form  of  the 
lateral  teeth,  and  coalescence  of  two  teeth  were  often  observed, 
quite  as  in  the  typical  species  (cf.  PL  III.  fig.  la). 

*  According  to  Alder  and  Hancock  (1.  c.)  the  number  of  rows  of  teeth  in 
the  D.  arborescens  is  about  forty,  with  nine  lateral  teeth  on  each  side. 
Meyer  and  Moebius  mention  (1.  c.  p.  44)  a  *'  Radula,'*  with  forty-four  rows 
(by  which  is  probably  meant  the  total  number  of  rows  on  the  rhachis  and 
in  the  sheath),  and  with  ten  lateral  teeth,  and  the  same  number  of  lateral 
teeth  has  been  indicated  by  Loven.  In  my  former  examination  (of  two 
individuals)  I  saw  sixteen  to  twenty-two  rows  on  the  rhachis  and  twenty- 
five  to  twenty-seven  in  the  sheath,  or  a  total  number  of  forty -one  to  forty- 
nine  rows,  with  ten  to  thirteen  lateral  teeth.  In  my  present  examination 
of  five  specimens  of  2).  arhorei^cens  (like  the  former,  all  from  the  Greenland 
coast  at  Jacobshavn,  etc.)  I  find  the  number  of  rows  on  tlie  rhachis  varying 
in  small  individuals  from  thirteen  to  eighteen,  and  those  in  the  sheath  from 
sixteen  to  twenty-three,  the  total  number  thus  varying  between  twenty-nine 
and  forty -one  ;  in  three  large  individuals,  having  a  length  of  35.0  mm.,  the 
number  was  13  4-  20  (33),  16  -f  20  (36),  and  22  +  26  (48)  ;  the  number  of 
lateral  teeth  being  eleven  in  the  former  and  thirteen  in  the  latter.  In  all 
specimens  two  or  three  median  teeth  were  found  loose  at  the  under  side  of 
the  root  of  the  tongue. 
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The  salivary  glands  were  very  long,  accorapanj'ing  the  oeso- 
phagus (cf.  PL  III.  fig.  12o)  and  extending  further  backwards; 
the  duct  was  also  rather  long  (fig.  126). 

The  oesophagus,  stomach,  and  intestine  were  as  in  the  typical 
species.  The  liver,  perhaps  in  consequence  of  occasional  contrac- 
tion of  the  animal,  much  thinner  anteriorly,  much  thicker  poste- 
riori}', and  of  a  more  grayish  color. 

The  heart  was  as  usual.  The  renal  syrinx  nearly  equalled  the 
ventricle  of  the  heart  in  size.  The  renal  organ,  as  far  as  could  be 
determined,  was  as  in  the  Aeolidiidse.  The  hermaphroditic  gland 
almost  as  in  the  typical  species^  covering  the  back  of  the  liver 
from  the  anterior  end  of  this  organ  (or  nearly  reaching  the  ante- 
rior genital  mass)  to  a  point  between  the  last  pair  of  branches  for 
the  dorsal  papillae.  The  gland  forms  a  rather  thick  layer,  which 
is  a  little  narrower  than  the  liver,  and  fills  the  longitudinal  median 
groove  in  the  upper  side  of  it.  It  is  of  a  slate  gra}'^  color,  owing 
to  the  peculiar  pigment  of  the  single  glands ;  is  composed  of  a 
mass  of  rather  large^  rounded,  isolated,  but  (from  reciprocal  pres- 
sure) often  subangulated  glands  (cf.  PI.  II.  fig.  15). 

Neither  developed  zoosperms  nor  large  oogene  cells  were  found 
in  the  glands  of  the  individual  examined.  The  anterior  genital 
mass  was  whitish  and  yellowish :  and,  as  far  as  could  be  deter- 
mined, quite  as  in  the  Dendr.  arborescens ;  a  very  large  part  of 
the  whole  mass  was  formed  by  the  long  penis,  which  still  seemed 
somewhat  shorter  than  it  usually  is''  in  the  typical  species  (cf.  PI. 
IV.  fig.  4). 

This  form  might,  perhaps,  prove  to  be  identical  with  the  form 
of  Dendronotus  "  with  the  tips  of  the  branchial  tufts  white,'* 
fished  by  Couthouy  (U.  S.  Explor.  Exped.  Moll.,  1852,  p.  311),  in 
Puget  Sound ;  or  even  to  agree  with  the  D,  iris  of  Cooper  (I.  c). 
Under  the  circumstances,  the  form  described  above  must  very 
likely  be  regarded  as  a  new  species,  not  even  identical  with  the 
nearly  red  Tritonia  pulchella  of  A.  and  H.  (Ann.  Mag.  Nat.  Hist, 
iv.  1842,  p.  "33),  which,  like  all  the  forms  of  D.  arborescens  is  still 
dotted  with  yellow  (cf.  A.  and  H.,  Monogr.,  Part  I.,  1845,  fam.  3, 

'  The  representation  by  Alder  and  Hancock  (1.  c,  PI.  II.  fi.c:.  1;)  is  incor- 
rect. 

*  The  penis  seems  to  vary  a  good  deal  in  the  Bendron,  arborescens^  or  a 
least  to  be  very  contractile. 
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rr.^j—'lii'.'itli  very  oMiipioIy  dt'sroiKlins  between  the  nin*<''nlir 
::-:i«»«»i'S  of  tlie  ttniLMU',  ami  :n»]»earinij:  rm  the  loWf«*l    part  ■if  the 

with  iiinetvt'n  r«i\v.s  nf  lottli  ■m  tin*  anterior  maririii.  an«l  wirh 

•  TO  <»ii  tlio  sin»fr'u»r :  l^^itlrs  ihrt-*.-  lt»'i«ii*  me'lian  tei*lli  iMyin*.'  in 
V  V  jM'rkfl  on  llu'  iiif*.Ti<ir  eii-l  of  iln»  toij;rin.;  ju  tlie  sho:ith  tw».-ii:v- 
:i\  .  iii'Yi'l«»jM(l    roxv*i  ami   t^**  ninlrvrl-HM-il.  tin.  total   iiuinUr  nf 

•  .\\^  was  thus  furtv-foiir.  Tho  color  of  tin-  nreilian  t**«-tli  Ii«»ni- 
\i'.;.'\v.tliat  of  the  latcnil  niurh  brJL'litt-r  yollowisli :  the  l»r«ri'l:h  of 
:•  I  iltlol  iiu'«iiaii  trttli  alM-iit  iM*;  nun.,  i.f  thi*  t-i^hlli  alui'il  «».l^. 
s:i  i  of  llu*  latest  •K-vtlopiMl  O.Jo  nun.  The  fr>rMi  «»f  the  t«-i'lh  t-x- 
:..:!\    as   in    tlie  /'. /f /''•"/■»•.-•■' "X  lef.   Tl.   II.  Ii^^l4^.     Tlie   ini-'lian 

vi  ^  I  tJiT.  ^-10)  witli  a  vt-rv  t'.ne  'liiiticulatinn  on  the  maririii,  niiieh 

■"-i:  tlian  in  thetNpieal  ««|Meie«».  ami  not  naehiiiir  so  far  'rt'.  I'l.  II. 

:.;.  U.  ami  IM.  1 1 1.  tiiX.  lo  .  ..ut  towanl  the  jM.lnl.     The  lateral  plate* 

■  ..:J!^e^  :»No  ahout  t'onrtcen,  of  typieij]  t'-rni :  the  fir?»t  «*onii  rime;* 

w  :V.  liaeen  of  a  sli;:ht  serrnlatiiin  on  the  in-i«le  of  the  h«»'ik.  tlio 

.•  '.I'X^iMi;  nio>tly  uilh  ahoni  livi-  to  -ix  i -••mutinies  even   '•i-vi-n  tn 

4- *  Nhaip  ilentieles  on  the  ont'^ih-  Mij.  11:;  in  thr  tlirii-  to  fmir 

i«»l\   li\  e »  externnl  platt**  ill'-  iVii-  !i««t.k  •li'^aj-jH/arini:  ni«»rf  anil 

i-  "e  h'i^rlher  wllli  the  iientitl*->  :  tii«- 'Mjirrin- i-t.  nr  liie  twti  oijtt-r- 

..    nI.  wne  \rr\  t  hin   i  PI.  1 1 1.  fi;l. .'» •.     Vari:it;on>  in  the  form  of  the 

^'..  ^  »l    Urih,  antl  eoali«»eenee  i-f  t«ii  ti-etli  wcn»  oiti-n   o]»^i:rvii|, 

,x"  :»-  in  I  hi-  INpieal  speeii-s  ,  ot*.  V\,  III.  ti:;.  l'i». 

V, » ,.i.|iii.'  ti»  Al'hM  :iM  1  M:r.:i*i^rK  i'!    i      •ho  I;".m^••r  iif  riiw  <•  of  trptli  in 

,■       '      .  .«      ■.»    1-.    H^."*.!    :.C*v.    \\:-\i    :.ii;.     !  I'l  r;i'    Ut-lU   nn    r:u-!i    5»it!e. 

\   ^    I    ,11  I  M.'i  I'lii- nn  ij'j.'M  1 '..  e    j»   44    ;i  **  IJ  i ;  :' i."  w  :Mi  fiirT\ -imir  ri*\\<* 

•  i   »»  I.  .It  I    I'l.'liiMv  ini-.inT  r;.i  •.■;.i'  :..:;.!■■  r  »•»  r'«>  i»n  tin-  rh:ii  lii<»  .toii 

.,  ii    iil.i.   III. I  uiili  \^\\  '..i*«r»!  I'-'.i..   *:.  i  ti.t    ".iiiii-  mniilH-r  i*!  i.iltral 

,.    I   1.1     !'■  I  II  iii.r»  I'.i-.l  *'\    1. ■•■.■::       I:!  ::.;  :  -rtiit  r  i  x:i!ni:t:itii>n   «i«itw.» 

,.   .»    I..  .■    1  I     n\     Ml .  M  :•♦■«•  v.:\  :\\'i  :    .^  -  •  r.  tin    rli.u  h>  unil  'wrMtv- 

,,.       =  I      ■  1 1  n   "i  Uii    "!;.   i"!l.  "7    I  ■    !  i"   !.■.:;;■-  r  ,,]■  f,ir!v-4ini-   In  fiir!\  - 

.  t,    .    I.       "  ')»  »!  M  'i' Mi'O.i  i"i  ■  I'l  r»'  '•'•':,      \\  ::.y  jir*  M'Mt  txiiiniiiatimi 

..   II       I-    • »•«  ■'               ••     *  \.    N*  *i.-   :•  -;i:' r.  h!!  tnmj  iht- Cri-fnl.kQil 

-^.1    '■     I    1.1*11  •  .    ^1  :■:■.,•::.■.  '...••..  •  r  •  :  :   W'^  liti  tlif  rh:ii-liio  vrirvin-' 

^..aii  11.  !■ .  ■  I-1 1  '•■■"•    :    ■*■■'■■■-•'••  1  .»:  1  tli"-»' in  tin- •.!!♦■. i!|i  ir.ini 


*  I 


•    ■  ••                 '  \  ir\  .ii  J  !m  ;\\  I ,  n  ta  ,  l,•v.n:|ll• 
■| '•■•        '     '           \  !     .*       ..  '  J  :i  !fi.  j'!i  iif  ;;"i  II  iiim..  "h. 

■  '■.«-   J     ''             '■■.''  ■...■.■.:.  ■:•'.  I  i*»,  .  III.    niimUr  .  i 

.     I     o.   I      M      .■    .  ■.,:•.    :■..!:  iii  "I-.   Inlt.-r       hi  V.', 

,  ^  iiiit  ti-*  t M      ■«  'I"  '    \\  I -I  :     •  i  .  ..  *,   :iT  !!it'  ini'ii  r  >i.i*' I'l 
i|  ilii  i>  ti .  >i. 
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TRITONIID2S. 

The  genus  Tritonia  was  established  by  Cuvier  as  early  as  1798, 
but  may  have  been  at  first'  hardly  separable  from  the  forms  subse- 
quently named  Dendronotus^  A   and  H. 

Cuvier  gave  no  type  of  the  genus.  Lamarck  soon  afterward 
(1801)  adopted  the  name  of  Cuvier,''  but  used  as  example  the 
Doris  claoiget^a  of  Miiller,  which  has  since  become  the  type  of  the 
genus  Triopa.  Thus  the  genus  must  really  take  date  from  the 
later  anatomical  publication  of  Cuvier  in  1802.^  The  genus  is  not 
properly  characterized  here,  and  contains  the  D,  clamgera  (=  Tri- 
opa)^ the  Z>.  cervina  {=:Dend?*onotuH)^thQ  D,coronata  (=Doto)^  the 
D.  arborescens  (=De ndronot us) ^ and  the  D.frondosa  (=Tritonia 
Homhergi)^  !)esides  a  form  which  Cuvier  regarded  as  probably 
new,  the  Tritonia  Hombergi^  which  he  seems  to  establish  as  the 
type  of  the  genus,  especially  in  the  first  edition  of  the  Regne 
Animale,*and  this  has  since  been  regarded  as  the  typical  form  b}*^ 
all  later  authors. 

Except  that  some  new  species  of  the  gbnus  were  desciibcd, 
nearly  nothing  since  Cuvier  was  known  of  these  animals  until 
the  anatomical  examination  of  the  Tril.  tet/iydea^  by  Delle  Chiaje, 
1824,*  and  especially  unlil  the  excellent  publications  of  Alder  and 
Hancock  in  1855.* 

The  genuslias  by  different  authors  been  classed  with  other  genera 
in  different  wa^^s;  as  a  family  2'ritoniacea  (Menke,  I'hilippi,  Forbes, 
andLov^n);  Tritoyiias  (F6i\^  Using)]  Ti'itoniadae  (JiAuislow)]  Tri- 
tonidas  (d'Orb.)  ;  but  all  the  arrangements  have  been  quite  unna- 
tural. Alder  and  Hancock  first  (1855)  formed  a  natural  group  of 
Trifofiiadiae^^  only  including  the  genus  Tritonia^  and  this  family 
was  soon  after  (1857)  adopted  by  Gray.® 

»  Tabl.  Elem.  an  vi.   (1798),  p.  887.     **Le  nombre  des  tentacules  qui 
entourent  la  boucbe  varie  de  deux  a  linit."     Cuvier,  1.  c. 
2  Lamarck,  Syst.  des  aiiimaux  sans  vert,  an  ix.  (1801),  p.  65. 

•  Cuvior,  Mem.  sur  le  genre  Tritonia,  Ann.  du  Museum,  1, 1802,  pp.  480- 

496,  PI.  xxxi.-xxxri. 

*  Cuvier,  Re«^ue  Animale,  ii.  p.  391,  1817. 

5  Delle  Chiaje,  Mem.  suUe  storia  degli  an.  s  vert.  iv.  1829.  Tav.  Ixii.  ed. 
2,  V.  p.  74. 

6  Alder  and  Hanc,  Monogr.  of  the  Brit.  Nudibr.  Moll.,  Part  VII.  1855. 
fam.  2,  PI.  I.-II. 

7  Alder  and  Hanc,  1.  c.  Part  VII.  1855,  app.  p.  xx. 
«  Gray's  Guide,  i.  1857,  p.  218. 
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t'!ii'  oliriraoters  of  tlio  family  seeiii  at  present  to  be  forniiilaMe 

MO  following  way: — 

i'orpus  sub(|ua(lrilatrrale,  snbelonsratum.  Vehim  frontaU  >al 
mMuninn,  integrum  vol  Mil>-hil(>l)inn,  margine  laeiniis  teiitafulari- 
Ims  fimbriatum.  Wunnjthnria  vai^ina  tul)iil<)sa,  erecta,  luaruine 
revuluto  retractilia  ;  jn'tinlo  cylinjlrioo  ;  davo  ciilmine  ohtiiso  olt|i- 
,iiii)  marjiinc  pcnnis  hipinnatis  inNtriicto.  Jiranrhife  niiiiieroMif. 
<nlipiMlic*ellata».  arbuseiili-formes,  inaMpiales,  margine  palliali  pn> 
iiiinnlo  serio  simplici  (lisposita*.     Anus  lateralis. 

l>ull'us  pharyngous  inaguus.  Mfimlihuht  fortes,  plus  ininu«*ve 
tlunuJita*,  sat  ap[)lanala'.  lin'hila  lata,  multiseriata.  Serie-*  »leh- 
\\\\\\\  mullitlontatao,  dens  me«liauus  latus,  <lepressus  vel  nonni- 
■  i.i  tl.Miiialus.  snlipyrami'lalis :  utrin^ue  dens  lateralis  me<Iiano 
^ii}.-»i:nilis,  >e«l  uiagis  eli>ni;atus:  <lentes  exteriores  liamiforine^i. 
,„.,j-^ripo  la^vi  vel  ilentieulal«>. 

Hi  par  non  rauiitieatuui.   Sperniatotlieea  unica.    Penis  elongatiis 

T'  t    b»>«i\  »»f  the   Tri'nnihL't  is  rather  -^tout   an«l  stron«r,  Monic- 

n  \:^:  i  ;.»nLV»ted.  Niilmuailriialfral.     A  larg«'  frontal  veil  eover-  llio 

,s.      ■.'•  I**  «*i!nph*  »»r  in»»re  or  h'-^s  l»ili»ln.'i|,  thr  marLrin  with  more 

.  vs  nnineious,  rather  >h«»rl,  <li:^ilalion'».     The  sheaths  (if  the 

.;    .       '■•..I   ereel' lul»ulou«i.  with  revohitril  uiamin;  their  .stalks 

.  .i!!r:il.  the  eluh  ol)liqne  ahove,  with  hipinnate  plumes  <»n  tho 

„„  ..   ..       I  lu'    gilU  are    ralhrr   nuuier<»u<,   uutMpial.  suhiH'ti«iIate 

,.  .V,    s  ^ti'iii,  insrile*!    «ine   luhind   the  utiit-r   upDn  the  s«iiuewiiat 

.,,.*    .«.  »»l    I'.vllial   mar;:iu.      The  anu>  !•*  iM-t'ore  the  midiUe  of  tlio 

...I.    .ill,  the  h- !'"'S  /•<.//•'/•<;.>   vt-rv  lar^'**   and   stnuig.     The 

.,.,      Mil  an-  \ir\  >iroiii:,  t*h»r':::itf.i,  the  anli-ri<  if  extremity  (arti- 

.*n  >  aiehfd   »jp\\ai'i^.     The   iiitt-rior   eiittiiii;  edje   coarsely 

....     1.      Tin'  i:i'luli  M"a«l.  ^\\\\\  many -^rrii -« -f  p!at«*s.  the  series 

•i.in\   I'latrN       Til,-  rliaei.ilian   t"'tii  I'loa-l  «»r  nn>re  ehmi^ato 

I  .     iiiihial  .    with    a   '^•nitw..a:    "^iMi  !ar,     •'.iX    mi»re    eliiDt;ate«1, 

.    .HI  raih  •*l>le.       Tiir  !<  !i):i'.i:'.:i^  .at«'laN     iMieilii  i  h<)i»k-'sha|K.*t], 

■  '.'K  \\iih  '^iii-'  't.i  iT  iliiif.v  ^'.iitt  i   :r.;i:::in.     Tii»*  liver  is  as  in 
•  •    /;/.»,  i\u\\x'    \\. :.■'■.!•    ia:i.  ''   :i'.  ■!;'».     A'*    in    th«^  fr»rmer 

■  ■.     a     siii..;l,      X      •  -:•.,.    ^:.    ; -ja*  i-eVNts'    wanlin^i. 
I  i.     p    III  .  I  l.«n  :  a".«  ,  >. 'V.'.i  *^      »!   :'a^»    .:    *  .u.    .:,  i*::iel. 

I   .     /i  I  I. ■:•....  V  .•■..' V  0' .•:^  !.'.  .-v  :  ^  :wt. I  :»  ;:io  lame  group 

'   *  iiiui  »»•■  .1  «li"*  u  »■....  :  ■:  ".l.iMw".-.  Iir\  *:    r::ii:.*h'oa  nf  tUt- />""ici  !«/•». 
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of  Nudihranchiata  with  a  ramified  liver,  and  those  with  a  siflaple 
liver  embraqing  the  Dorididas  and  the  Porostomata^  (Doriopsidae^ 
Phyllidiidas). 

As  in  the  Dorididse  there  is  only  one  sperm aiotheca  ;  but  in  the 
general  form  of  the  body,  and  in  the  nature  of  the  pharyngeal 
bulbus  they  show  more  affinity  to  tlie  Porostomata. 

The  family  seems  to  include  but  one  genus,  the  proper  Tritonim; 
two  other  established  genera,  the  Gandiella  of  Gray  (Fig.  Moll. 
An.  iv.  1850,  p.  106),  with  Tr.  plebeia  as  type,  and  the  Nemo- 
cephala  of  A.  Costa  (Atti  della  R.  Acad,  delle  Sci.  di  Napoli,  iii. 
No.  19, 1869)  with  the  new  (?)  species  (N.  marmorata^  C.)  as  type — 
very  likely  merge  in  the  typical  genus,  at  least  the  characters 
given  by  these  authors  do  not  raise  these  forms  to  new  generic 
rank. 

The  animals  belonging  to  this  group  are  all  slow,  sluggish,  and 
voracious.  The  spawn  of  the  northern  European  species  has  been 
made  known  b}*^  Dalzell,  Alder,  and  Hancock ;  of  the  develop- 
mental history  nothing  is  hitherto  known. 

This  group  seems  not  to  belong  to  the  tropical  seas.  A  small 
series  of  species  has  been  published  from  the  eastern  part  of  the 
Atlantic  (while  only  one  is  3'^et  known  (?)  from  the  western),  from 
the  Mediterranean,  the  Red  Sea,  and  the  ncythern  part  of  the 
Pacific. 

1.  Tritonia  ffombergi,  Cuv.     N.  Atlant. 

2.  Tr.  rubra,  Leuck.^    Rupp.  Atlas,  1828,  p.  15,  t.  4,  fig.  1. 

3.  Tr.  elegans,  Sav.  Egypte,  xxii.  PI.  II.  fig.  1,  1827. 

Tr.  glauecBy  Leuck.  Rupp.  Atl.,  p.  16,  t.  4,  fig.  2,  1828.     Mare  Ru- 
bnim. 

4.  Tr.  cyanohranchiata^  Leuck,   Rupp.,  1.  c,  p.  16,  t.  4,  fig.  3  a,  6,  Mare 

Rubrum. 

5.  Tr.  decaphylla,  Cantr.  Bull,  de  TAc.  des  Sci.  de  Brux.  11,  p.  384,  1835. 

Tr.  quadrilatera  Schultz,  Phil.  En.  Moll.  80c. ,  i.  p.  103,  t.  xix.  fig. 

2  ;  ii.  p.  76. 
f  Tr.  BlainvilUa^  Risso,  Eur.  M6rid.  iv.  p.  35, 1826.    Verauy,  Journ. 

de  Conchyl.  iv.  p.  386,  1853«  (unpublished). 
?  (Juven.)  Tr.  gibbosa,  Risso,  1.  c.  p.  35.     Mare  Mediteran. 


'  I  have  used  this  name  for  a  group  iucludiug  the  Doriopsidm  and  Phyl- 
lidiidcB  ;  cf  my  Mai.  Unters.  x.  1876. 

2  The  species  is  named,  but  not  described.  The  cited  book  of  Verany 
has  never  been  published.  Last  year  a  young  friend,  M.  Vayssiere,  of 
Marseilles  got  some  specimens  from  the  family  and  kindly  sent  me  one.  Cf. 
my  Mai.  Unters.,  xiii.  1878,  p.  530. 
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fi.   Tr,  Uthydfft,  Di'Uo  Chiaje,  Mem.  iv.  1820,  t.  2,  fig.  20,  Ed.  2,  v.  p.  74. 

Man*  MtMliterran. 

7.  Tr.  C'/*/*?,  Wraiiy,  Catal.  p.  23,  t.  ii.  fiir.  7,  8,  1846.     Mare  McHlitemui. 

8.  Tr.   Meyeri,  Verany,  Z<m)1.  Jes  A1|h-s  Maril.  p.  871,  1862.     Mare  Mcdi- 

tfrran. 

9.  Tr.  tir'tmin^idi,  ().  (i.  Costa,  Statistica  fis.  eil  econ.  delKiAoU  di  Capri, 

ii.  1,  1840,  p.  H40,  p.  6:>,  Tav.  V.  f\i^.  1  n,  6.'     Mare  Metliterrmn. 

10.  Tr.  tftrtiquftra  (PhUhs).     .Man*  Parificuni. 

11.  Tr.   Pahneri,  (:<M»i>er,  Proc.  Cal.   Acml.  Sci.,   ii.  1863,  p.  207.     Mare 

Parifictiin  (Cal.  •. 

12.  Tr.   HatraientUy   Pease,   Proc.   Zool.  Soc.,  xviii.  1860,  p.  33.      3Iare 

Pacificum. 

13.  Tr.  p'tUid't,  Siimpson,  Proc  Phil.  Acad.   Nat.  Sci.,  Tii.  p.  3J^,  l>Ci6. 

.Man*  Capciise. 

14.  Tr.  rurrulita,  <;oul(l,  Expl.   Exp.  Shells,  18.')2,  p.  308.     Mare  AiUnt 

occid.  (BraMlia). 

15.  Tr.  pfff»eiti^  .lohiiM.     -Man;  Atlaiit. 

16.  Tr.  Uhtatti,  Alder  ami  Haneoek.      Mare  Atlant. 

17.  Tr.  {l>fir,ihrfUa)  t/nirt'litt^  Uisso,  1.  c.  p.  :W.     .Mare  Mediterran. 

IH.   Tr.  ihitni^'ita,  Desh.,  Tr.  de  Conchyl.  lH31l-lsr):j,  expl.  den  pi.  p.  59, 
pi.  \r\  liir.  2. 
?  Xt  lU'^rrphtihi  mttr/u'tntt'i^  A.  Costa,  Illiistr.  <li  »liie  ijeneri  di  MoU. 
Nmlihr.,  Atli.  ilella  H.  Ac.  Sci.  di  Napoli,  iii.  No.  ID,  \WJ,  TaT. 
— .  ti«r.  <»— S.     Mare  Mediterran. 

I.  Tritoiiiatetpaquetra»(Pallai.).  PI.  III.  f.  IVin.  Pi   IV.  fig.  5-12;  PI.  V.  ftg.  1-J. 

Limux  t*tr^u{ut(ra,  Pallas,  Nova  Aeta  Petn)p.  ii.  p.  237,  2:J1»,  Tab.  V.  f.  22, 

17SH 
I)ftri»  Ufrtii/'tetni.  (inielin,  S.  N.  ed.  xiii.  t.  6,  p.  3106,  1789. 

(*olnr  uuiinalis  i-ineniscens. 

Ifnh,     M.  i'arinc.  s«»pleiitr.  (Insiilu*  Km*ila>,  AhMilinnir). 

This  sp<*cies  was  delected  l»y  Pallas,  :uid  de8cril»ed  (1.  e. )  nmong 
his  **  marina  varia  nova  et  rariora;*^  and  ininiediatety  aftorwards 
wan  inserteil  l»y  (tin(*lin  in  liis  nndij^esied  ^enns  Iforis:  it  si^emt 
not  to  have  Immmi  mentioned  since  that  time,  nor  reco«;nized  by 
any  <d*the  dijrerenl  explorers  of  the  Pacific.' 

Pallas  )rot  the  animal  from  the  Kuril  Islands,  *^  whore  the  iiilia* 
hitiintH  eat  it,  raw  or  cooked,  an<l  where  it  is  kn<»wn  by  the  nsime 
of  Tm'hiii."     He  says  notliin<;  alM)nt  the  cidors  of  the  animnl,  only 

'  On  :i(  (fxint  of  the  raritvofth*'  work  ritr«l  (kimllv  iriven  to  me  hv  Prof. 
A.  ("""tji.  mI'  Naples,  thr  ♦♦on  of  the  author)  this  species  has  <»nly  In'en  men- 
tiniHil  hy  <irrty.  <Jui«le,  i.  p.  2 is. 

'  ('ii\i«r  tl.  e.  p.  4)  niciitioiM  the  ito.^nihility  of  this  npecies  of  Pallat 
Ih-Iiil;  a  Tritoiiia. 
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remarking  that  they  are  found  larger  than  the  figure  he  gives, 
which  has  a  length  of  seven  to'eiofht  centimetres. 

Of  this  curious  form  only  one  specimen  was  found  by  Dall  at 
TJnalashka,  on  a  reef  at  low  water  (in  April,  1872).  The  color  of 
the  limng  aniraal  is  noted  as  having  been  "  asiiy  gray." 

The  color  of  the  animal,  presented  in  spirits^  was  uniformly 
light  gray-yellowisii ;  on  the  pinnae  of  the  plumes  of  tiie  rhino- 
phoria,  but  especially  on  the  envelope  of  the  papillje  of  the  club 
of  these,  were  remains  of  a  silverish-white,  which  is  also  seen  on 
the  lobes  of  the  anus  and  the  renal  orifice.  The  length  of  the 
body  was  about  75.0  by  a  breadth  of  37.5,  and  a  height  of  26.0  mm. 
In  general  the  form  of  the  animal  was  somewhat  as  in  the  typical 
Tritonia^  rather  stout ;  the  anterior  part  of  the  body  hardly  nar- 
rower than  the  median,  the  posterior  somewhat  constricted.  The 
back  was  a  little  convex,  sloping  backwards,  rather  smooth  or 
very  minutely  granulated,  feeling  a  little  rough  to  the  touch  ;  on 
the  edge  finely  tuberculated.^  The  edge  projecting  about  6  mm.; 
thinner  towards  the  border,  which  is  finely  and  irregularly  toothed, 
but  showed  (PI.  III.  fig.  14)  few  traces  of  gills ;^  on  the  left  side 
the  margin  is  continued  to  the  (left)  rhinophorium,  on  the  right 
it  did  not  reach  quite  to  the  region  of  the  genital  openings;  back- 
wards it  grew  narrower  and  thinner,  over  the  tail  it  was  nearly  2 
mm.  broad.  The  rhinoph.oria  are  rather  distant  from  each  other, 
almost  entirely  as  in  the  Tr.  Homhergi ;  the  apertures  of  the  pro- 
minent sheaths  oval,  with  a  diameter  of  about  6  mm.,  with  the 
border  undulated,  and  involuted.  The  stalk  of  the  club  low  ;  the 
club  itself  cylindrical,  about  3.75-4.0  mm.  high  ;  the  central  part  of 
the  club  much  lower,  oblique;  in  the  periphery  the  club  is  divided 
in  several  (about  ten)  larger,  commonly  bi-  or  tripinnate  plumes, 
which  sometimes  are  again  divided  into  a  medial  with  a  lateral 
one  on  each  side ;  between  these  stand  sometimes  one  or  two 
smaller  and  single  plumes ;  the  foremost  is  the  lowest ;  the  hind- 
most of  all  the  plumes  is  the  largest,  and  the  stem  of  this  is 
produced  in  a  thick  papilla  projecting  over  all  the  plumes ;  from 

1  Pallas  mentions  the  back  as  more  unequal  (*^grandino80-in8e(  *)• 

'  Very  likely  the  gills  were  rubbed  off ;  on  the  other  hand,  Pa 

does  neither  mention  nor  in  his  figure  represent  gills,  he 

the  back  side  has  **an^uU  carunculato  hiulci."     (T      i 

showed  no  traces  of  any  gills  to  the  casual  obser 

subjected  to  rough  handling. — Dall.) 
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the  base  of  this  papilla  three  to  five  low  septula  diverge,  divide 
and  go  to  the  base  of  the  plumes  and  their  broad  rhachides.^  The 
veil  entire  (not  bilobed) ;  with  the  upper  border  (about  8  mm.)  and 
the  corners  (about  10  mm.)  freely  projecting  (fig.  13);  it  is  (36 
ram.)  broad  and  (16  mm.)  high;  on  the  front  side  regularly  fur- 
rowed by  fine  reticulated  lines,  which  produce  the  appearance  of 
a  serpent's  skin  (PI.  lY.  fig.  5);  the  upper  edge  of  the  veil  is 
smooth  or  showing  only  traces  of  dentition  ;^  there  is  no  trace  of 
the  grooved  fold  on  each  side  at  the  base  of  the  veil  found  in  the 
Tr.  Homhergi;  the  end  of  the  muzzle  beneath  the  middle  of  the 
veil  is  contracted.  The  sides  of  the  body  somewhat  high  and  con- 
vex, a  little  lower  in  the  anterior  part;  decreasing  in  height  from 
the  region  of  the  anus  backward.  The  upper  genital  opening  was 
entirely  filled  by  the  flagelliform  penis  (PI.  111.  f.  \^d)  which  was 
about  20.0  mm.  long,  with  a  diameter  at  the  base  of  3.0,  and  at 
the  tip  of  0.5  mm.  The  larger  mucous  gland  (fig.  13)  was  below 
this  opening.  Behind  the  middle  of  the  body  is  the  crateriform 
anal  papilla  projecting  about  3  mm.,  in  the  orifice  of  which  are 
strongly  projecting  folds  (PI.  III.  fig.  15a)  before  which  is  the 
renal  opening  also  provided  with  internal  folds  (fig.  156).  The 
foot  is  as  long  as  the  back,  rounded  in  front,  with  a  marginal 
groove  which  extends  beyond  the  region  of  the  genital  orifices ; 
the  foot  projects  laterally  some  3-4.0  mm.  from  the  body.  The 
tail  is  short,  hardly  3.0  mm.  long. 

The  peritoneum  is  colorless,  the  viscera  not  in  the  best  preser- 
vation in  the  specimen  examined. 

The  central  nervous  system  closely  resembles  that  of  the  Tri- 
tonia  Hombergi^^  the  limits  of  the  two  compartments  of  the  cerebro- 
viscenil  ganglia  are  more  pronounced  than  in  the  Tr,  Homhergi; 

•  The  representation  of  the  rhinophoria  of  Trit.  Uoinbergt,  by  Alder  and 
Hanc.  (1.  c.  part  vii.  1855,  fam.  2,  pi.  2,  fig.  2)  is  too  simple. 

2  Pallas  mentions  and  represents  the  veil  as  *'lacero-dentatum." 

3  The  representation  given  by  Alder  and  Hancock,  as  well  as  that  of 
Ihering  (Vcrgl.  Anat.  der  Nervens.  und  Phylog.  d.  Moll.,  p.  174,  Taf.  II. 
f.  6)  are  nearly  correct,  at  least  in  the  essential  characters ;  the  short  com- 
missure between  the  cercbro-visceral  and  the  pedal  ganglia  is  of  course 
double,  as  seen  by  Ihering,  and  perhaps  also  represented  by  Alder  and 
Hancock,  on  the  left  side  ;  in  the  hinder  part  of  the  left  visceral  and  pedal 
ganglion  is  a  small  ganglion  communicating  with  the  visceral  one;  the 
gastr()-a»sophageal  ganglia  are  shorter-stalked  than  represented  by  A. 
aud  H. 
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the  buccal  ganglia  (PI.  IV.  fig.  6)  are  rather  large,  of  oval  out- 
line; the  gastro-cesophageal  rather  short-stalked,  ovoid,  with  three 
large  cells  (fig.  6a). 

The  eyes  are  as  usual.*  The  otocysts  about  0.2  ram.  in  dia- 
meter contain  about  sixty  round  or  oval  otoconia^  reaching  from 
0.025  mm.  rarely  to  0.04  mm.  in  diameter,  many  of  them  marked^ 
with  a  few  fine  concentric  lines.'**  The  skin  is  almost  free  from 
spiculse,  they  are  almost  entirely  absent  from  the  interstitial  con- 
nective tissue. 

The  oral  tube  is  rather  short,  about  6.0  mm.  long,  wide,  with 
the  usual  longitudinal  folds.  The  bulbus  pharyngeus  is  strong, 
about  16.0  mm.  long  by  14.0  mm.  broad  and  high.  The  form  is 
in  general  shorter  and  stouter  than  in  the  typical  Tritonia,  The 
"  muscle-plate"  on  the  front  side  as  in  Tr,  Homhergi.^ 

The  jaws  (PI.  IV.  fig.  7)  shorter,  broader,  and  higher  than  in 
the  Tr.  Homhergi;  the  length  of  the  united  jaws  was    12,  the 

'  The  eyes  in  Tr.  Homhergi  show  black  pigment  and  a  yellow  lens,  they 
are  about  0.28  mm.  in  diameter.  The  nervus  opticus  is  about  four  times 
as  long  as  the  cerebro-visceral  ganglion,  and  issues  from  a  small  ganglion 
situated  near  the  pedal  ganglion,  giving  out  a  nerve  before  reaching  the 
eye,  and  continued  in  a  third  nerve  beyond  the  eye.  Cf.  Ihering,  1.  c. 
p.  174. 

'  Alder  and  Hancock  did  not  discover  the  Jotocysts  in  Tr.  Honibergi^  nor 
did  I,  but  they  were  seen  by  Ihering. 

5  The  bulbus  pharyngeus  of  the  Tritonise  is,  as  also  the  tongue,  very  like 
that  of  the  PleurophyUidi(E,  but  somewhat  more  flattened  (cf.  my  Bidrag  . 
til  en  Monographi  tif  Pleurophylliidierne,  Naturh.  Tidsskr.  3  R.  iv.  1866,  pp. 
224-356).  The  lip  disk  at  the  bottom  of  the  oral  tube  is  as  in  those  ;  also 
the  thick  muscular  plate  at  the  front  of  the  jaws  (cf.  1.  c.  p.  229),  and  with 
the  usual  transverse  groove.  In  two  individuals  of  the  Tr,  Homhergi  of 
the  length. of  7.5  and  5.5  cm.,  the  bulb.  phar.  had  the  length  of  20  to  23 
mm.,  a  breadth  of  12  to  15  mm.,  and  a  height  of  11.5  to  15.0  mm.,  or  the 
length  of  the  bulbus  amounted  to  about  one-third  that  of  the  body  ;  on  the 
surface  of  the  bulbus  were  marked  partitions  nearly  as  in  the  PleurophyU 
lidiidce;  the  sheath  of  the  radula  on  the  hinder  and  upper  end  of  the  bulbus 
was  distinct,  but  not  prominent.  The  united  jaws  23  to  24  mm.  long,  with 
a  breadth  of  12  to  16,  and  a  height  of  6  to  7  mm. ;  the  breadth  of  the  jaw 
alone  behind  the  articulation  about  2.5,  on  the  broadest  part  6.75  to  7.0 
mm. ;  the  free  part  of  the  proc.  masticator.  1.5  to  2.0  mm.  long ;  the  articu- 
lation rather  prominent  in  front ;  nearly  the  posterior  half  of  the  cutting 
edge  is  serrated,  every  denticle  composed  of  several,  more  or  "less  coalescent, 
conical  points,  elevated  about  0.16  mm.  ;  a  deep  furrow  for  muscular  inser- 
tion nearly  parallel  with  the  cutting  edge. 
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breadth  13  mm.,  and  the  height  5  mm.;  the  jaw  alone  had  behind 
the  articulation  (fig.  la)  a  breadth  of  5.5  to  7.0  mm.  in  the  hinder 
part;^  the  length  of  the  (free  part  of  the)  proc.  masticatoriuB 
(fig.  76)  1.5  mm.;  the  articulation  rather  prominent  in  front;  the 
cutting  edge  in  the  posterior  part  slightly  undulated,  but  plain, 
under  the  microscope  covered  with  many  irregular  series  of 
irregular  prismatic  bodies  (fig.  10)  about  0  02  mm.  high.  The 
tongue  is  large,  broad,  and  high  ;  the  radula  narrower  tlian  in  Tr. 
Hombergi^  brownish-yellow,  with  nineteen  series  of  teeth.*  On 
the  under  side  of  the  tongue,  moreover,  the  marks  of  eight  series 
of  teeth  remain,  the  teeth  themselves  having  been  dropped.  There 
were  under  the  tectum  radulse  and  in  the  sheath  twenty-five  fully 
developed  series,  and  six  which  were  j-et  only  partly  colored. 
The  number  of  series  in  all  fifty.  Tiie  number  of  teeth  was,  in 
one  of  the  foremost  series  of  the  radula,  about  two  hundred  and 
twenty-five  (on  each  side),  and  the  number  seemed  not  to  increase 
notably  farther  backwards.  The  median  tooth  is  like  a  compressed 
pyramid,  somewhat  narrower  in  the  hinder  part  (PI.  lY.  fig.  8aa; 
PI.  V.  figs,  laof,  2a),  with  the  upper  part  bent  backwards  (fig.  8); 
the  posterior  margin  more  or  less  rounded,  the  anterior  margin 
(fig.  \aa)  with  a  slight  cleft,  the  continuation  of  which  (fig.  2a) 
forms  a  groove  on  the  anterior  side  of  tiie  pyramid.  The  first 
lateral  tooth  shaped  nearly  as  tiie  medial  is,  but  (fig.  866cc,  166, 
2)  narrower  and  longer,  the  (fig.  8)  upper  part  less  prominent, 
less  crooked,  and  commonly  more  rounded  at  the  top  (fig.  8). 
The  second  lateral  tooth  either  nearly  like  the  first  (fig.  8^/),  or 
with  a  distinct  beginning  of  the  form  (fig.  le,  2),  that  reigns 
through  the  long  series  of  external  teeth  (fig.  12)  ;  all  these  lateral 
teeth  are  high  (fig.  9),  compressed,  crooked ;  the  point  rather* 
blunt;   the  basal  part  of  the  teeth   is  continued  in  an  uncolored 

'  The  form  of  the  mandibulfc  is  rather  similar  to  the  figure  of  Pallas  (1. 
c.  fig.  22a). 

2  In  IV  very  large  individual  of  the  Tr.  Ilomhergi  the  (always  large) 
radula  contained  forty-three  series  of  teeth,  behind  which  were  forty-seven 
additional  series,  the  total  number  of  rows  being  ninety.  In  the  forty- 
second  row  or  series,  on  each  side,  were  about  two  hundred  and  eleven 
teeth,  in  tlie  fifty-second  row  two  hundred  and  twenty-nine  lateral  teeth. 
According  to  Alder  and  Hancock  (1.  c.  part  vil.  pi.  46,  suppl.)  the  number 
of  rows  is  eighty -four,  and  the  number  of  lateral  teeth  two  hundred  and 
twenty-one. 
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(not  thickened),  flexible  process  (fig.  9).  The  one  to  two  outer- 
most teeth  small  and  in  form  very  variable  (fig.  lOaa,  llaa).  The 
teeth  (in  their  thickened  parts)  of  3'ellowish  color,  somewhat 
darker  and  less  clear  than  in  the  t^^pical  species.  The  length  of 
the  rachidian  teeth  in  the  hinder  part  of  the  tongue  0.2  mm.;  the 
greatest  height  of  the  lateral  teeth  (in  about  the  same  region)  0.4 
mm.     Double  plates  (fig.  12)  were  present. 

The  glandnlse  salivates  were  clay-yellowish,  about  25.0  mm. 
long,  rather  flattened;  about  10.0  mm.  broad  on  the  under  side, 
separated  by  the  oesophagus;  on  the  upper  side  confluent  in  a 
large  convex  plate  about  25.0  mm.  broad.  The  eflferent  ducts  were 
short. 

The  oesophagus  was  about  38.0  mm.  long,  with  a  diameter  of 
11.0  mm.,  and  rose  from  the  foremost  part  of  the  bnlbus  pha- 
ryngeus;  in  the  posterior  half  were  rather  strong  longitudinal 
folds  passing  without  distinct  limits  into  the  stomach.  The  latter 
formed  a  moderately  sized  sac  at  the  anterior  part  of  the  liver; 
the  under  side  was  free,  the  upper  decked  by  a  flat  lobe  of  the 
liver.  The  stomach  was  somewhat  compressed;  in  antero-poste- 
rior  direction  about  9.0  mm.  high ;  the  cardia  were  wide  with  two 
biliary  orifices  in  the  posterior  part;  above,  a  rather  narrow 
pylorus  with  very  strong  folds ;  the  walls  of  the  stomach  are 
rather  smooth.  The  intestine  issues  from  the  uppermost  part  of 
stomach,  appearing  on  the  surface  of  the  liver  at  the  left  side  of 
the  heart,  following  the  left  margin  of  the  liver  forwards,  lodged 
in  a  groove  on  the  surface,  but  backward  at  the  front  and  end  of 
the  liver,  following  the  right  side  of  that  organ,  somewhat  descend- 
ing, then  ascending  again  and  terminating  at  the  anus.  The 
anteriorly  proceeding  part  of  the  intestine  was  about  25.0  mm. 
long,  the  restf  was  about  50.0  mm.  long,  of  which  15.0  mm.  be- 
longed to  the  part  which  ascends  to  the  anus.  The  diameter  of 
the  terminal  portions  of  the  intestine  was  about  3.0  mm.,  of  the 
middle  portion  nearly  7.0  mm.  Through  nearl}*^  the  whole  length 
of  the  intestine,  and  nearly  reaching  to  the  knee  of  the  last 
ascending  part,  was  a  strong  and  thick  fold  of  about  3  mm.  in 
height ;  the  last  part  of  the  same  for  a  length  of  full  4  mm.,  free 
and  projecting  wing-like.  Fine  longitudinal  folds,  of  si 
through  the  walls  of  the  intestine,  were  moreover  8( 
the  whole  length  of  it,  in  the  first  part  especially  stri 
under  side ;  in  the  last  part  finer,  partly  ending  in 
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the  anal  opening  (PI.  III.  fig.  65a).     Tlie  contents  of  the  intes- 
tine, stomach,  and  oesophagus  were  indistinct  animal  matter. 

The  liver  of  a  clay-yellowish  color,  large  ;  the  length  about  4.7 
mm.,  with  a  breadth  of  30,  and  a  height  of  about  26.0  mm.;  the 
hinder  end  rounded ;  the  foremost  half  of  the  lower  lobe  wanting, 
its  place  occupied  by  the  stomach;  the  front,  therefore,  very 
oblique,  sloping  backwards  and  somewhat  towards  the  right  side 
(with  an  impression  for  the  large  anterior  genital  mass).  On 
the  surface  of  the  liver  rather  superficial  furrows  in  different 
directions,  especially  transverse;  through  the  middle  part  of  the 
upper  side  of  the  liver,  beginning  at  the  right  side,  a  somewhat 
deeper  longitudinal  furrow  diverges  towards  the  left  side,  con- 
taining the  renal  chamber;  at  the  junction  of  the  first  and  the 
second  third  of  the  upper  side  a  very  deep  transverse  groove  for 
the  pyloric  part  of  the  intestine  (which  turns  to  the  left);  but  the 
part  of  the  liver  before  the  groove  is  a  continuation  of  the  whole 
liver,  and  not  only  of  the  left  part  of  it  (as  in  the  Tr,  Honibergi), ' 
The  structure  of  the  liver  is  as  in  the  typical  form. 

The  atrium  and  ventricle  of  the  heart  are  as  usual,  the  ventricle 
9.0  mm.  long,  and  the  renal  syrinx  about  3.0  mm.  long,  of  the 
usual  structure;  the  renal  chamber,  as  far  as  it  could  be  deter- 
mined, as  in  the  Tr.  HombergV 

The  gland.  hermaphrodlHiaca  not  distinguishable  in  color  from 
the  liver,  covering  the  surface  of  that  organ  nearly  as  in  the  Tr, 
Homhergi^  and  of  similar  structure.  The  follicles  contained  zo- 
osperms  and  large  oogene  cells. 

The  anterior  genital  mass  very  large,  '50.0  ram.  long,  18.0  mm. 
in  greatest  breadth,  and  23.0  mm.  in  greatest  height.  The  ductus 
hermaphrodisiacuH  issues  from  the  upper  part  of  the  front  of  the 
liver  about  in  the  middle  line  under  the  first  reflection  of  the  in- 
testine.    It  is  yellowish,  not  long,  and  about  1.0  mm.  in  diameter. 

It  swells  rather  abruptly  into  the  ampulla,  which  is  very  long 
and  strong,  and  forms  a  bunch  of  thick  coils  on  the  back  of  the 
anterior  genital  mass.  When  straightened  the  ampulla  was  about 
120.0  mm.  long;  diameter  variable,  but  reaching  6.0  mm.  It  was 
crammed  with  zoosperms.  The  spermato-duct  (vas  deferens)  was 
strong,  not  long;  furnished  before  entering  the  penis  (in  the  speci- 
men examined),  with  an  ami)ulliform  dilatation;  then  penetrating 

'  Cf.  A.  Hancock  on  tlie  structure  and  liomologics  of  the  renal  organ  in 
the^udihr.  Moll.  Trans.  Linu.  iSoc,  xxiv.  p.  515,  PI.  LIV.  fig.  5-8,  1864. 
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the  whole  length  of  the  everted  penis,  with  several  irregular  dila- 
tations and  constrictions  through  the  posterior  part,  and  ending  i 
on  the  blunted  point  of  that  organ  with  a  small  round  orifice. 
The  spermato-duct  is  attached  to  the  walls  of  the  penis  by 
abundant  connective  tissue;  its  wall  is  very  thick;  the  inside  in 
the  posterior  part  with  some  strong  longitudinal  folds,  clothed 
with  a  fine  epithelium,  which  towards  the  end  of  the  penis  is  about 
0.07  mm.  in  thickness.  The  (PL  III.  fig.  ISd)  penis,  as  above 
stated,  flagelliform,  about  20.0  mm.  long,  under  the  loop  fur- 
nished with  a  whitish  covering,  partly  confluent,  partly  scattered; 
in  the  skin  through  the  whole  length  of  the  organ  an  infinity  of 
bottle-shaped^  glistening  glands  about  0.035  to  0.04  mm.  in  length. 
The  spermatotheca  pyriform,  about  9  mm.  long,  passing  without 
precise  limit  into  a  short  ductus,  that  is  a  little  dilated  in  the 
inferior  part  (vagina).  The  large  mucous  gland  convex  in  front; 
on  the  back  rather  flat  toward  the  anterior  part,  in  the  posterior 
excavated  (for  the  reception  of  the  ampulla  of  the  hermaphroditic 
duct) ;  the  duct  siiort ;  the  cavity  of  the  organ  narrow,  empty.^ 

DORIDID2I. 

This  large  group  is  easily  distinguished  through  the  (retractile 
or  not  retractile)  branchial  rosette  on  the  middle  of  the  back. 
This  character  is  only  found  in  a  single  other  group  of  gastero- 
poda, the  Doriopsidse^  which,  in  tiieir  exterior  characters,  closely 
simulate  the  Dorididee^  and  had  been  confounded  with  them,  at 
least  so  far  that  tiiey  were  regarded  as  both  belonging  to  a  single 
large  group,  until  my  examination  of  them^  showed  their  afllnity 
to  the  Phyllidiidee^  with  which  they  were  combined  by  me  in  a 
larger  group,  the  Porostomata^  particular!}''  characterized  through 
their  poriform  '*  outer  mouth,"  and  the  conversion  of  the  bulbus 
pharyngeus  into  a  quite  unarmed  sucking  apparatus.  On  the 
contrary  the  Dorididse  all  show  a  very  well-developed  bulbus^ 
with  a  more  or  less  strong  tongue;  and  often  also  a  particular 
armature  of  the  lip-disk  on  the  anterior  end  of  the  bulbus,  and 

*  Pallas  (1.  c.  p.  238,  fig.  22*b)  seems  to  have  seen  different  parts  of  the 
anterior  genital  mass. 

«  R.  Bergh,  neue  Nacktschnecken  der  Sudsee.  Journ.  derMus.  Godeffroy. 
Heft  viii.  1875,  pp.  82-94,  Taf.  x.  xi. 

•  R.  Bergh,  Beitr.  til  Kundsk.  om  Phyllidierne  (Schiodte)  Natur.  Tidsskr., 
3  R.  V.  1869,  pp.  357-543,  tab.  xiv.-xxiv. 
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lip-plates  of  rather  different  kind  and  nature.  With  the  Doriop' 
sidae  (Forostomata)  the  Dorididae  agree  in  the  presence  of  two 
spermatothecae^  and  of  a  vascular  gland  connected  with  the  cen- 
tral nervous  system. 

There  have  been  detected  but  a  small  number  of  the  generic 
forms  and  species  belonging  to  this  large  family  during  Dall's 
expeditions. 

ABCHIDOBIS,  Bergh. 
Doris  auct. 

Archtdoris,  Bergh,  Malac.  Unters.  (Semper,  Philipp.  ii.  Heft  xiv.  p.  616, 
1878). 

Corpus  sat  molle  subdepressum.  Tentacula  humilia,  plicjB-for- 
mia  intus  altiora.  Dorsum  tuberculosum  et  granulosum.  Bran- 
chia  (retractilis)  e  foliis  tripinnatis  formata.  Podarium  sat  latum, 
margine  anteriore  superficialiter  sulcatum. 

Armatura  labialis  nulla.  Radula  rhachide  nuda,  pleuris  multi- 
dentates  ;  dentes  hamati.    Ventriculus  liber.     Penis  inermis. 

When  Linn^,  in  the  tenth  edition  of  his  Systema  NatursR 
(1758),  founded* the  genus  Doris^  he  referred  but  one  species  to  it 
(cf.  my  Mai.  Unters.  [in  Semper,  Reise  Philipp.  II.  ii.],  Heft  x. 
1876,  p.  388),  his  D,  verrucosa.  This,  which  was  founded  only  on 
tlie  figures  of  Seba  and  Rumphius,  is  probably  indeterminable, 
and  the  Dorin  of  the  tenth  edition  of  the  Syst.  Nat.  should,  there- 
fore, not  have  been  retained. 

In  the  twelfth  edition  (1767)  the  genus  embraces,  beside  2>.  ver- 
rucosa^ which  still  figures  as  first  species,  three  other  forms,  the 
D.  bilamellata^  D.  laevis^  and  D,  argo. 

One  of  these  sliould  become  the  type  of  the  restricted  genus 
Doris^  but  which  ?  It  would  be  much  better  to  quite  do  away 
with  the  name  Doris  as  a  generic  designation  (especially  as  it  was 
also  used  in  another  sense  by  Linn^,  for  the  animal  of  various 
shell-bearing  mollusks),  and  under  this  view  the  genus  Archidoris 
has  been  formed. 

This  generic  group,  which  is  congeneric  with  the  first  of  the  sec- 
tions established  b^'  Alder  and  Hancock  (Monogr.  part  vii.  1855, 
p.  xvi.)  in  their  systematic  pros|)eetus,  is  rather  distinctly  marked. 
The  animals  are  of  a  rather  hard  consistency,  of  a  robust,  and 
not  much  depressed  form.  The  tentacles  are  formed  in  folds 
higher  inwards.  The  openings  of  the  rhinophoria  are  simple.  The 
back  more  or  less  granulous  and  tuberculous.     The  (retractile) 
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gill  composed  of  (a  not  large  number  of)  tripinnate  leaves.  The 
lip-disk  clothed  with  a  simple  thick  cuticula.  The  radula  with 
naked  rlrachis,  the  pleurae  with  numerous  hook-shaped  uncini. 
The  ventricle  is  large,  free.     The  penis  unarmed. 

The  group,  so  far  as  yet  known,  contains  but  few  species. 

1.  A.  tuherculata  (Cuv.). 

2.  A.  flammea  (A.  et  H.). 

8.  A,  montereyensis  (Cooper). 

Arohidoris  Montereyensis  (Cooper),  Plate  XVI.  figs.  6,  7. 

Doris  Montereyensis,  Cooper,  on  new  or  rare  Moll.  inh.  the  coast  of 

Cal.;  Proc.  Cal.  Acad.  Sci.,  ii.  p.  204,  1863  ;  iii.  1868,  p.  58.» 
Archidoris  Montereyensis  Bergh,  1.  c.  p.  624,  Taf  LXVIII.  fig.  24. 

Color  luteus  vel  ochraceus,  supra  maculis  nigris  sparsis  et  seri- 
atis  notatus. 

ffab.  Mare  Pacificum.     (Monterey,  Cala.  to  Sitka,  Alaska.) 

Four  specimens  of  this  form  were  collected  by  Bischoff  at  low 
water  in  Sitka  Harbor.  Two  were  small  and  two  much  larger, 
but  otherwise  similar  in  every  respect.  No  notes  have  been  re- 
ceived in  regard  to  the  living  animal.  The  specimens  were  sent 
me  in  a  dried  condition.  They  were  of  a  yellowish  or  ochraceous 
yellow  color  with  a  larger  or  smaller  number  of  roundish  black 
spots  on  the  back,  here  and  there  confluent  in  irregular  large 
patches  on  the  middle  of  the  back,  which  were  nevertheless  indis- 
tinctly arranged  in  two  series.  The  specimens  measured  18.0- 
40.0  mm.  in  length,  11-24.0  mm.  in  breadth,  and  5-13.0  mm.  high. 
The  width  of  the  rhiuophorial  orifices  in  the  largest  specimen  4.u, 
and  of  the  branchial  aperture  lO.O  mm.  The  back  was  covered, 
quite  as  in  the  typical  species,  with  large  and  small  rounded 
tubercles,  reaching  1.5  mm.  in  diameter  in  the  largest  individual. 
The  foot  was  large,  exactly  as  in  the  typical  species ;  the  tentacles, 
as  far  as  could  be  determined,  of  the  usual  kind. 

In  two  of  the  individuals  the  gill  was  expanded,  and  the  num- 
ber of  the  branchial  leaves  80. 

Through  the  kindness  of  Mr.  Dall  I  have  had  the  opportunity 

•  *'  Pale  yellowish,  with  scattered  black  spots  (or  entirely  brown  ?)  ; 
mantle  rough,  tuberculate,  or  nearly  smooth  ;  dorsal  tentacles  knobsbaped  ; 
branchial  rays  hipinnate,  short,  in  eight  divisions,  forming  a  crown-shaped 
expansion  on  the  posterior  third  of  the  dorsum.  Foot  expanded  into  a 
broad,  thin  margin  as  wide  as  the  mantle.  Length  8'',  breadth  1'^  height 
J";  form  elongated  oval.'*     Cooper,  1.  c. 
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of  examining  a  colored  drawing  of  the  animal  made  by  Cooper. 
The  color  of  the  back  was  liere  ochre-yellow,  with  scattered  small 
and  some  larger  black  spots  ;  on  the  middle  of  the  back  especially 
several  larger  elongate  irregular  patches ;  the  rhinophoria  of 
somewhat  more  reddish  color.     In  the  gill  eight  leaves. 

Through  cautious  emollition  of  one  of  the  larger  and  one  of  the 
smaller  individuals  the  nature  of  the  lip-disk  and  of  the  armature 
of  the  tongue  could  be  determined.  The  former  was  quite  as  in 
the  typical  species.  The  tongue  showed  thirteen  to  fifteen  rows  of 
plates  ;  the  number  of  rows  further  backward  could  not  be  deter- 
mined with  certainty,  there  seemed  to  be  about  fourteen  to  filleen 
developed  rows,  and  the  total  number  of  plates  thus  seemed 
scarcely  to  exceed  thirty-three  to  thirty-six.  The  series  seemed 
to  contain  about  sixty  to  seventy  plates.  These  plates  (figs.  6,  7) 
were  very  like  those  of  the  typical  species,  perhaps  the  hook  was 
a  little  slenderer;  the  height  of  the  outermost  plates  (fig.  7)  was 
commonly  about  0.1-0.15,  and  the  height  increased  through  the 
series  of  plates  to  about  0.28  mm. 

Perhaps  this  form  might  prove  to  be  merely  a  variety  of  the  D. 
tuberculala, 

CHROMODOKIS,  Alder  and  Hancock. 

Chromodoris,  A.  and  H.  Mon.  Brit.  Nudibr.  Moll.,  vii.  p  xviii.  1855.  R 
Bergh,  Ncue  Nacktschn.  dor  Sudsee  ii.  in  Journ.  der  Mus.  Godeffroy, 
Heft  viii.  pp.  72-82,  1875,  and  iv.  1.  c.  Heft  xiv.  pp.  1-21,  1878. 

Goniohranchus,  Pease,  Am.  Journ.  Conch,  ii.  1866,  p.  204. 

Doriprumatica^  A.  d'Orbigny  (pp.),  Moll,  des  Isles  Canaries,  1834,  p.  40, 
note. 

The  Chromodoridse  of  Alder  and  Hancock,  the  Goniobranchi  of 
Pease  were  some  years  ago  (1875)  revised  by  me  after  careful  ex- 
amination of  fourteen  species,  three  of  which  were  then  published, 
the  rest  more  recently  (1878). 

Meanwhile  I  had  shown^  that  the  genera  Glossodoris,  Actino- 
doris,  and  Pterodorin^  established  by  Ehrenberg  in  1831,  should 
be  dropped,  being  founded  on  non-essential  and  inconstant  cha- 
racters of  the  branchial  leaflets  of  diflferent  Chromodorides. 
Moreover  a  part  of  the  genus  Doripriamatica^  established  by 
P'Orbigny  (1834)  belongs  to  this  group.  The  name  given  by 
Alder  and  Hancock  must  be  conserved  for  this  genus. 

>  R.  Bergh,  Krit.  Unt.  der  Ehrenberg  'schen  Doriden,  Jahrb.  d.  D.  Malak. 
Ges.  iv.  1877,  pp.  52-58. 
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In  the  latest  of  my  cited  papers  was  moreover  given  a  supple- 
ment to  the  former  list  of  described  or  denominated  Doridea,  that 
could  be  referred  with  more  or  less  probability  to  this  group.  The 
number  of  species  amounted  to  about  ninety. 

In  external  form  the  Chromodorides  somewhat  agree  with  the 
Goniodorides^  but  have  much  more  gay  and  handsome  colors, 
mostly  forming  longitudinal  •  stripes.  The  tentacles  are  small, 
conical ;  the  (retractile)  rhinophoria  with  densely  perfoliated  club. 
The  margin  of  the  mantle  on  the  anterior  and  posterior  ends  de- 
veloped in  a  frontal  and  a  caudal  veil,  which  sometimes  shows 
peculiar  knots.'  The  (retractile)  gill  is  formed  of  simply  pinnate 
plumes,  sometimes  divided  at  the  top.  The  foot  rather  narrow. 
The  lip-disk^  with  an  annular  hard  lamina,  composed  of  densely 
set  small  hooks,  mostly  bifurcated  at  the  top.  In  the  radula  no 
median  plates,  but  often  on  the  rhachis  peculiar  thickenings 
(pseudo-plates).  The  lateral  plates,  of  ordinary  form,  nearly 
always  serrulated  or  denticulated  on  the  margin  of  the  hook. 
The  penis  unarmed. 

In  the  southern  part  of  the  Pacific  the  Ghromodoridfs  are  repre- 
sented by  a  whole  series  of  species ;  from  the  northern  part 
(China)  only  a  few  representatives  are  known  ;  among  the  speci- 
mens sent  by  Dall  only  two  species  were  detected,  the  hitherto 
known  most  northern  representatives  of  this  group,  of  which  no 
form  has  yet  been  found  in  the  northern  part  of  the  Atlantic. 

Cluromodoris  Dalli,  Bergh,  n.  sp.,  Plate  XIII.  f.  1-7  ;  Plate  XIV.  f.  1-4. 

Hab.  Oc.  Pacific,  sept.     (Puget  Sound,  Washington  Territory.) 

An  individual  of  this  species  was  obtained,  during  the  progress 

of  the  U.  S.  Boundary  Commission,  by  Dr.  Kennerly,  the  lamented 

naturalist  of  the  U.  S.  party,  in   Puget  Sound.     No  notes  have 

come  to  hand  in  regard  to  tlie  living  animal. 

The  animal  preserved  in  spirits  was  11.5  mm.  long,  5.5  broad, 
and  4.2  mm.  high.  The  height  of  the  rhinophoria  was  1.25  mm., 
of  the  tentacula  0.T5  mm.,  of  the  branchial  leaves  2.0  mm.;  the 
breadth  of  the  mantle  margin  1.2  mm.,  of  the  foot  2.5  mm.,  and 
the  length  of  the  tail  was  2.5  mm.  The  ground-color  of  the  back 
and  sides  isabelline-gray,  everywhere  covered  with  small,  and 
still  smaller,  coal-black,  rounded  points  about  0.25  mm.  in  dia- 

*  Such  knots  have  been  found  (by  me)  in  the  Ghr.  runcinata,  picturata, 
camana^  elegans,  glauca,  gonatophora^  and  Californienm, 
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meter,  Tchich  were  alno  visible  on  the  under  side  of  the  mantle 
edge  and  on  tlie  upper  side  of  the  foot.  Tiic  sides  were  alto 
a)»undnntly  furnished  with  bright  yellow  points,  ap|)earing  ill 
smaller  number  also  on  the  back  wiiere  they  are,  for  the  roost  part, 
represented  by  yellow  ocelli  with  <1arker  yellow  pupils.  The  man* 
tie-edge  had  a  yellow  margin  on  the  up|>er  side ;  there  was  also  a 
fine  yellow  line  along  the  upjKr  side  of  the  edge  of  the  foot.  The 
stalk  of  the  rhinophoria  was  gray,  the  club  (grayish)  reddish. 
The  branihiie  and  tentacula  grayish-white  with  a  yellow  colored 
rhachis  on  the  outer  an<l  i>08terior  edge. 

The  branchial  leaves  with  a  few  siattered  black  points,  the  mar- 
gin of  the  orifice  for  the  rhinophoria  and  of  the  gill  cavity  embel- 
lishcnl  with  a  yellow  line. 

The  form  as  usual;  the  mantle  edge  rather  prominent,  the 
frontal  and  caudal  veil  not  particularly  deveIo|>ed  (without  traces 
of  larger  nodules  on  the  under  side).  The  club  of  the  rhinophoria 
strong,  with  about  thirty  broad  leaves;  the  tentacles  conical  (as 
it  seemed),  retractile  in  a  little  cavity.  The  gill  consisting  of 
fifU-en  (IM.  XIll.  fig.  1)  simple  plumes;  increasing  four  times  in 
height  from  the  posterior  involute  end  gradually  forward.  The 
angles  of  the  anterior  margins  of  the  foot  not  very  prominent. 

The  intestines  not  shining  through  the  walls  of  the  boily ;  the 
peritoneum  colorless. 

The  central  nervous  system  yellow.  The  cervbro-viaveral  ganglia 
reniform,  the  two  divisions  of  nearly  equal  size;  the  rounder!  }}€dal 
ijatujlia  a  little  larger  than  each  of  them  ;  the  great  commissure 
not  short.  The  proximal  olfactory  ganglia  of  about  the  same  site 
as  the  diHtal  (at  the  root  of  the  club  of  the  rhinophorium),  larger 
than  the  optic  ganglion.  Tlia  buccal  ganglia  (PL  XIV.  flg.  la) 
larger  than  the  olfavtory^  of  oval  form,  connected  by  a  rather  short 
commiwHure  ;  the  gat^trtMCttophagral  ( PI.  XIV.  fig.  \h)  rather  short 
sUdki'tl,  develo|>ed  on  one  side  of  the  nerve,  small — about  one- 
eighth  the  size  of  the  former,  with  one  large  and  some  smaller 
cells.  The  nervi  optiri  rather  short.  The  eye  with  black  pig- 
ment  and  a  3'ellow  lens.  The  otocysts  of  about  the  same  size  at 
the  eyes,  the  number  of  otoconia  not  very  large.  The  leaflets  of 
the  rhinophoria  and  the  tentacula  without  spieuhi^  the  skin  of  the 
back  and  the  inter^«titial  tissue  nearlv  so. 

The  oral  tnbt*  \ery  large,  about  2.0  mm.  long  by  2.2  mm.  in 
diameter,  with  strong,  internal,  longitudinal  folds. 
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The  bulbus  pharyngeus  2.5  ram.  long  by  2.0  mm.  broad  and 
higli.  The  radula  reddish-gray,  freely  projecting  about  2.5  mm. 
Tlie  armature  of  the  lip-disk  broad,  rather  thick,  fine  horny-yellow, 
consisting  (PI.  XIII.  fig.  2)  of  rather  long  (0.06  mm.)  hooks,  some- 
what curved  at  their  upper  ends  and  slightly  bifurcated  at  the 
point  (fig.  3). 

The  tongue  as  usual,  with  about  forty  rows  of  teeth,  behind 
which  were  sixty-six  rows  of  developed,  and  six  rows  of  immature 
teeth,  the  total  number  being  one  hundred  and  twelve.  The  teeth 
of  yellowish  color,  except  the  rhachidian  and  external  uncini, 
which  were  nearly  colorless.  The  height  of  the  second  lateral 
(PI.  XIV.  fig.  2)  about  0.035  mm.,  of  the  most  elevated  teeth  about 
0.05  mm.,  of  the  outermost  uncini  0.025  to  0.03  mm.  On  the 
narrow  rhachis  was  a  median  pseudo-plate  (rhachidian  boss) 
about  0.035  mm.  long,  pointed  anteriorly  (PI.  XIII.  fig. 4;  PI.  XIV. 
fig.  la)  broader  and  rounded  behind  (PI.  XIII.  fig.  5)  consisting  of 
a  high  anterior  portion  which  falls  abruptly  toward  the  plain  part, 
slopes  gradually  towards  the  fore-end,  and  is  divided  by  a  longi- 
tudinal groove  into  two  halves  (figs.  4,  5).  On  each  side  of  the 
median  plate  twenty -seven  to  twenty-nine  laterals.  The  lateral 
teeth  of  usual  form,  somewhat  low;  the  (PI.  XIV.  fig.  2)  first  with 
four  to  five  denticulations  on  each  side  of  the  low  hook;  the  rest 
(figs.  6,  7,  8)  with  such  only  on  the  outer  side,  mostly  with  six  to 
s^ven,  more  rarely  (especially  on  the  inmost  plates)  with  four  to 
five,  or  at  the  utmost  with  eight  to  nine  denticles ;  the  six  outer- 
most of  the  usual  aberrant  form,  without  denticulations  (PL  XIV. 
fig.  3). 

The  salivary  glands  long,  ribband-shaped,  whitish!  The  ceso- 
phagus  as  usual ;  the  intestine  filled  with  large  pieces  of  a  Cera- 
tospongia^  mixed  with  some  fragments  of  the  lip-plates  and  some 
teeth  from  the  radula.  The  liver  about  6.0  mm.  long  by  3.0  mm. 
broad  and  high,  truncate  at  the  fore-end,  rounded  behind;  the 
substance  3ellow. 

The  re?ial  layer  rather  thick.     The  sanguineous  gland  whitish. 

In  the  cavities  of  the  hermaphroditic  gland  were  zoosperms. 
The  anterior  genital  mass  about  3.5  mm.  long  by  a  height  of  3.0 
and  a  breadth  of  2.0  mm.  The  ampulla  of  the  hermaphroditic 
duct  rather  (about  2.5  mm.)  long,  yellow.  The  spermatoduct  very 
long;  the  first,  darker,  part  forming  a  large  flattened  coil,  the 
second  passing  into  the  short  penis.    The  spherical  spermalolheca 
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(PI.  XIV  fig.  4a)  of  a  diameter  of  about  1  ram. ;  the  longer  sper- 

matocynta  forming  a  long  cul-de-sac  (fig.  ib).     The  mucous  gland 

whitish,  in  the  neighborhood  of  the  anterior  end  was  a  yolk-yellow 

part. 

2.  Chromodoris  Californiensis,  Bergh,  n.  sp.  PI.  XII.  fig.  5  to  15. 

Color  caerulescens,  dorso  et  lateribus  punctus  majoribus  aiireis 
ornatus. 

Hab.  ,  Oc.  Pacific,  septentr.  (coast  of  California,  Santa  Barbara 
Islands). 

Of  this  very  handsome  species  Dall  obtained  an  individual  on 
algfe  at  low  water  in  the  harbor  of  Catalina  Island,  California, 
January,  1874.  (Specimens  have  also  been  seen  from  Monterey 
and  San  Diego.— W.  H.  D.) 

The  color  of  the  living  animal,  according  to  Dall,  was  "  ma- 
zarin-blue  with  golden  spots"  (changing  to  greenish-blue  in  the 
alcohol,  which  it  continues  to  color  for  a  long  time,  and  after 
several  changes  for  fresh  spirit. — W.  H.  D.). 

The  rather  contracted  animal  in  spirits  was  12.0  mm.  long,  and 
6.0  mm.  broad  and  high.  The  height  of  the  retracted  rhinophoria 
was  1.3  mm.,  of  the  retracted  branchial  plumes  1.5  mm.,  the  length 
of  the  tail  about  2.5  mm.,  and  the  breadth  of  the  foot  2.0  mm. 

The  color  was  uniforral}'  greenish-blue  (which  it  had  also  given 
out  to  the  alcohol).  On  the  back  were  several  yellowish-white, 
round  spots,  a  millimetre  in  diameter.  On  the  anterior  part  they 
were  chiefly  in  the  median  line,  on  the  rest  in  two  longitudinal 
series,  outside  of  which  on  the  back  were  scattered  some  similar 
spots  and  on  each  side  of  the  body  was  a  line  of  four  or  five  more 
of  the  same  kind.  A  brighter,  fine  line  seemed  to  border  the 
margin  of  the  mantle-edge  and  thiit  of  the  foot.  The  rhinophoria 
were  green-blue,  the  gills  dark  green-blue;  the  internal  connecting 
branchial  '' mesenterium"  and  the  root  of  the  branchial  leaves 
partly  silver- white. 

The  form  as  usual.  The  man'tle-edge  little  prominent  except 
over  the  head  and  tail,  the  breadth  on  this  last  part  being  about 
1.65  mm.;  on  the  under  side  of  the  caudal  veil  thus  formed  were 
six  semi-globular  nodules  (fig.  5)  one  full  mm.  in  diameter.  The 
tentacles  as  usual;  the  club  of  the  rhinophoria  with  about  twenty 
leaves.  The  gills  formed  of  nine  leaves  of  nearly  equal  size;  the 
anal  papilla  rather  low  ;  posteriorly  completing  the  branchial  ring. 
The  peritoneum  with  a  light-bluish  hue.     The  pericardium  bluish. 
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The  central  nervous  system  as  usual,  but  less  depressed,  and  of 
greenish  color;  the  cerebro-visceral  ganglia  reniform,  somewhat 
broader  in  front;  the  distinction  between  the  cerebral  and  the 
visceral  parts  very  pronounced,  the  latter  a  little  smaller  than  the 
former;  the  pedal  ganglia  rounded,  a  little  larger  than  the  visceral. 
The  buccal  ganglia  larger  than  the  (proximal)  olfactory,  roundish, 
connected  by  a  rather  short  commissure;  the  gastro-oesophageal 
roundish,  having  about  one-tenth  of  the  size  of  the  former,  rather 
short-stalked,  developed  on  one  side  of  the  nerve,  with  one  very 
large  and  a  few  smaller  cells.  The  proximal  olfactory  ganglia 
rather  depressed — bulbiform  ;  the  distal  ones  much  smaller,  of  oval 
form. 

The  lens  of  the  e3'e  was  greenish-blue,  the  pigment  brownish- 
black;  the  retina  bluish.  The  otocysts  were  as  usual.  There 
were  no  spiculae  in  the  skin,  the  leaves  of  the  rhinophoria  or  the 
interstitial  tissue,  which  was  always  of  a  greenish-blue  color. 
The  nodules  of  the  caudal  veil  resembled  those  of  other  species 
possessing  them. 

The  oral  tube  was  about  2.5  mm.  Ions:,  and  1.6  mm.  in  diameter 
at  the  posterior  end ;  of  greenish-blue  color  throughout.  The 
bulbus  pharyngeus  of  the  same  or  a  darker  shade,  about  3.0  mm. 
long,  by  a  breadth  of  2.5  mm  ,  »nd  a  height  of  nearly  2.0  mm. 

The  large  sheath  of  the  radula  prominent  posteriorly  is  also 
about  1.0  mm.  in  diameter.  The  lip-plates  are  of  a  grayish  olive- 
green  color,  separated  at  their  upper  (fig.  6)  and  more  widely  at 
their  lower  ends.  The  plates  are  scarcely  narrower  above,  the 
nearly  uniform  breadth  being  1.5  mm.  The  elements  of  the  plates 
reach  the  length  of  0.045  mm.,  with  thick,  recurved,  hooked  points 
(figs.  T-10),  these  last  were  seldom  cleft  (fig,  10).  The  elements 
adjacent  to  the  spaces  between  the  plates  were  much  smaller  and 
of  irregular  form  (fig.  6).  The  tongue  was  of  the  usual  form,  the 
radula  shining  like  silver  and  grayish-green  in  color.  In  the 
radula  were  thirty-five  rows  of  plates,  behind  which  were  fifty-one 
well-formed  and  six  immature  rows ;  the  total  amounting  to  eighty- 
two  rows.  In  the  posterior  rows  of  the  tongue  were  ninety-eight 
teeth  on  each  side  of  the  narrow  and  naked  rhachis.  The  teeth 
had  a  very  pronounced  greenish,  hue;  rising  to  the  height  of  about 
0.1  mm.,  that  of  the  outermost  was  about  0.04  to  0.06  mm.  The 
form  as  usual;  the  hook  bifurcated  at  the  point,  the  outer  and 
posterior  branch  shorter,  denticulated  (figs.  11-13),  and  the  den- 
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ticulations  continued  downwards  along  the  exterior  margin  of  the 
hook  (fig.  13).  The  innermost  teeth  (fig.  11)  lower  and  with 
fewer  denticles ;  the  largest  number  of  teeth  generally  with  about 
six  to  eight  denticles;  the  outermost  plates  (fig.  14)  of  the  usual 
modified  form,  sometimes  rather  irregular  (fig.  13). 

The  (about  7  mm.)  long,  ribband-formed  salivary  glands  through 
their  wiiite  color  contrasted  with  the  green  of  the  adjacent  viscora; 
in  their  foremost  part  broader,  having  a  breadth  of  about  0.6  mm., 
in  the  rest  of  their  length  thin. 

The  liver  grayish-green,  about  5.5  mm.  long,  by  a  breadth  of  4 
and  a  height  of  3  mm.;  the  substance  more  yellow.  The  heart 
and  especially  the  renal  region,  of  greenish  color.  The  sanguineous 
glands  greenish,  much  flattened ;  the  anterior  linguiform  about 
1.75  mm.  long,  with  a  breadth  of  about  0.6  mm.;  the  posterior  of 
about  the  same  length,  a  little  broader.  The  anterior  genital  mass 
small,  about  2.5  mm.  long,  by  a  breadth  and  a  height  of  1  mm., 
of  blue-green  color,  as  were  the  different  component  organs  of  the 
mass.  The  spermatotheca  as  usual,  spherical ;  the  spermatocysta 
shorter  than  in  the  former  species.     The  penis  as  in  other  species. 

CADLINA,  Bergh. 

Corpus  sat  depressum ;  dorsum  granulatum,  vix  asperum ; 
branchia  retractilis,  e  foliis  tripinnatis  paucis  forraata;  caput 
parvum  tentaculis  brevibus,  applanatis,  triangularibus  quasi ;  po- 
darinm  sat  latiura,  sulco  marginali  anteriore  profundo. 

Armatura  labialis  lamelliformis,  fere  annuliformis,  e  hamulis 
minutissimus  forraata. 

Radula  rhachide  dente  denticulato  armata,  pleuris  multiden- 
tatis ;  dontes  laterales  haraati,  externo  margine  serrulati. 

Glans  penis  hamulis  seriatis  armata. 

This  genus  has  been  established  for  a  group  of  Dorididse  with 
the  D,  7'epanda  (A.  et  II.)  as  type.  The  Cadlinae^  have  a  some- 
what depressed  body  with  rather  broad  mantle-edge ;  the  back  is 
rather  finely  granulated  ;  the  gills  retractile,  consisting  of  few 
tripinnate  leaves;  the  opening  orifices  for  the  rhinophoria  subcre- 
nuljite;  the  head  small,  fitting  in  a  groove  of  the  mantle;  the 
tentacles  short,  lobe- formed  ;  the  foot  rather  broad,  with  a  strong 
furrow    in   the  anterior   margin.     The    nearly   annular   lip-plate 

'  Laxdiila  Saga  ;  Hafnite,  1820,  p.  123. 
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formed  of  densely  set  (bifid)  hooks  The  rhachis  of  the  tongue 
with  a  depressed  plate  with  a  low  denticulated  hook;  the  pleurse 
with  a  series  of  hook-shaped  teeth,  the  inner  denticulated  on  both 
edges ;  the  outer  only  on  the  exterior  margin. '  The  glans  penis 
armed  with  rows  of  small  hooks.  A  spoon-shaped  process  at  the 
upper  wall  of  the  vestibulum. 

Alder  and  Hancock  have  given  some  notes  on  the  nervous  and 
genital  systems  and  on  the  structure  of  the  radula  of  the  typical 
species,  which  has  also  been  the  subject  of  some  observations  by 
Meyer  and  Mobius. 

Up  to  the  present  time  only  three  species  of  the  genus  are 
known,  two  belonging  to  the  northern  part  of  the  Atlantic,  the 
third  to  that  of  the  Pacific ;  nothing  is  known  of  their  spawn  or 
their  biology. 

1.  Cadlina  repanda  (A.  &  H.).     Oc.  Atlant.  sept. 

2.  Cadlina  glabra  (Friele  &  Hansen). 

Doris  glabra^  Fr.  &  Hans.,  1.  c.  p.  2.     Oc.  Atlant.  sept. 
8.  Cadlina  Pacifiea,  Bergh,  n.  sp.     Oc.  Pacific,  sept. 

1.  Cadlina  repanda  (A.  &  H.).    PI.  V-  fig.  15 ;  PI  VI.  figs.  21,  22;  PI.  VII.  figs. 
9-18  ;  PI.  VIII.  figs.  3-6. 

Doris  repanda^  A.  &  H.  Monogr.,  Part  III.,  1846,  Fam.  I.  pi.  6 ;  Part 

v.,  1851,  Fam.  I.  pi.  1,  figs.  10,  11;  pi.  2,  fig.  14,  Part  VI.,  1855, 

app.  p.  II.  pi.  46,  suppl.  fig.  7. 

Hancock  and  Embleton,  Anat.  of  Doris,  Phil.  Trans.,  1852,  II.  p.  212, 

215,  219,  233,  Pi.  XI.  fig.  3 ;   Pi.  XII.  figs.  11-13 ;  Pi.  XIV.  fig.  5 ; 

PI.  XV.  fig.  5 ;  Pi.  XVI.  fig.  10 ;  PL  XVII.  fig.  9. 

Meyer  and  Moebius,  Fauna  der  Kieler  Bucht,  II.  1872,  p.  68,  Taf.  fig. 

1-7. 
Doris  IcBvis,  Fleming.  Brit.  Anim.,  p.  282,  1828. 
Doris  obveiata,  Loven,  Ind.  Moll.  Scand.,  p.  4,  1846.     Sars,  Reise  til 

Lofoten  og  Finmarken,  p.  76,  1851. 

Color  lacteus  vel  liiteus,  limbo  palliali  supra  maciilis  luteis  vel 
lacteis  distinct  us. 

Branchiae  e  foliolis  quinque  composita. 

Hab.    M.  Atlant.  sept. 

It  is  useless  to  discuss  the  question,  if  the  Z>.  laems  Linn^ 
represents  this  species;  if  this  in  reality  was  the  case,  the  name 
of  Linnaius  ought  to  be  re-established,  as  it  has  been  done  by 
Morch*  (Acanthochila  Isemn^  M.).      It   is   scarcely  worth    while 

»  Cf  Morch,  Faunula  Moll.  Islandise,  Naturh.  Foren.  vidensk.  Meddel. 
1868,  p.  202. 
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to  try  to  determine,  if  the  D.  laevis  should  happen  to  be  the  Z>. 
obvelata  of  0.  Fr.  Miiller,  as  supposed  by  Lov^nJ  In  many 
cases  the  authors  of  the  present  time  are  unable  to  determine 
the  species  described  by  authors  of  late  date;  it  is  in  most 
cases  still  more  impossible  to  deterraiive  the  species  described  by 
elder  autliors.  Better  to  leave  those  names  of  the  past  to  obliv- 
ion. Science,  after  all,  ought  not  to  take  notice  of  any  Nudi- 
branchiate,  that  was  not  anatomically  examined ;  as  without  such 
examination  it  is  in  man}^  cases  not  possible  even  to  determine 
the  genus,  to  whidi  in  reality  the  species  belongs.  The  form 
described  and  figured  hy  Alder  and  Hancock  as  Z>.  repanda  is  on 
the  contrar}"  determinable,  and  this  name  ought  to  be  preserved, 
although  perhaps  identical  with  the  elder  denominations  of  Linne 
and  of  Miiller. 

Of  this  species  I  have  had  five  specimens  for  anatomical  exami- 
nation; two  kindl}'  sent  me  bj'  Mr.  Friele,  of  Bergen,  and  obtained 
in  that  vicinity ;  two  from  Samso,  Kattegat,  and  from  the  Island 
of  Zeeland  (Denmark),  and  one  from  the  neighborhood  of  Kiel, 
for  which  I  am  indebted  to  the  friendship  of  Prof.  Moebius ;  the 
individuals  agreed  in  their  internal  and  external  structure. 

The  color  of  alcoholic  si>eeimens  was  uniformlj'  white  or  yel- 
lowish-white. The  Norwegian  specimens  were  11-19.0  mm.  long, 
6.5-8.0  mm.  broad,  and  3.5-6.0  mm.  high.  The  breadth  of  the 
foot  was  2.6-4.5  mm.,  of  the  mantle-edge  1.5-2.5  mm.;  the  height 
of  the  rhinoplioria  1.2-2.0  mm.,  of  the  gill  1.5-2.5  mm  ;  the  cor- 
responding measurements  of  the  Danish  specimens  were  20.0-23  0, 
14.0-15.0,  8.-9.0,  4.-6.0,  3.5-3.75,  and  about  2.0  and  3.0  mm.  The 
lenorth  of  the  individual  from  Kiel  was  about  8.0  mm. 

The  form  was  rather  depressed,  the  outer  part  of  the  mantle- 
edsrc  not  thick.  The  back  was  covered  all  over  with  small  and 
very  small  pai)illa3,  obtuse  or  more  pointed,  low  and  rounded.* 

The  rhinophorial  orifices  were  not  prominent,  but  were  slightly 
crenulated  on  the  margin.     The  club  showed  fifteen  to  twenty 

'  Loven,  Ind,  p.  4:  *'Z).  obrtlata,  M.  (non  C.  Fabr.  non  Johnston,  non 
Bouch.  Chant.)—/),  repdnda,  A.  &  U.  Morch.  on  the  contrary  (Faun. 
Moll.  Isl..  p.  202>  regards  the  D.  obrehUa,  Moller  (lud.  Moll.  Gronl.)  non 
Miiller,  as  identical  with  the  D.  np'inda  of  Alder  and  Hancock. 

*  No  trace  of  the  characteristic  yellow  sp<Ms  was  to  be  seen  on  the  mantle- 
edge. 
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leaflets.'  The  opening  of  the  brlinehial  cavity  rather  small  (dia- 
meter 1.5-2  mm.)  round,  not  prominent,  with  a  reflexed  and 
scarcely  crenulated  margin.  The  gill  consisted  of  five  tripinnate 
leaflets,*^  the  anterior  median  hardly  smaller  tiian  the  others.  The 
two  anterior  laterals  were  often  cleft  so  as  to  simulate  two  plumes. 
The  anal  tube  was  short,  truncate,  situated  between  the  two  pos- 
terior branchial  plumes,  the  renal  orifice  at  the  right  side. 

The  head  was  small,  consisting  of  the  mouth  and  two  small 
flattened  tentacles,  with  a  furrow  along  their  outer  margin.  The 
flattened  genital  papilla  furnished  with  a  rather  contracted  orifice; 
in  its  upper  part  always  a  more  or  less  (1.0  mm.)  projecting  trian- 
gular or  spoon-shaped  lobe  (figs.  21,  22).  The  foot  straight  or  a 
little  rounded  in  the  forepart,  strongly  grooved  in  the  margin ;  the 
upper  lip  slightly  cleft  in  the  median  line.^  The  peritoneum  color- 
less.    The  five  individuals  were  dissected. 

The  central  nervous  system  showed  the  cerebral  ganglia  of 
rounded-triangular  form,  sometimes  somewhat  elongated,  larger 
than  the  visceral  ones,  which  are  more  rounded.  In  connection 
with  the  hind  part  of  the  under  side  of  the  right  cerebral  ganglion 
was  a  small  rounded  ganglion  (of  about  0.07  mm.  diameter)  pro- 
minent between,  the  hinder  part  of  the  cerebral  ganglia,  and  giving 
oflT  a  long  nerve  backwards.  In  connection  with  the  anterior  part 
of  the  upper  side  of  the  cerebral  ganglion  was  an  optic  ganglion, 
a  little  smaller  than  the  former;  the  n.  opticus  rather  short.  In 
connection  with  the  posterior  part  of  the  under  side  of  the  visceral 
ganglion  through  a  rather  short  nerve  is  an  oblong  ganglion  geni- 
tale^*  giving  off  a  long  nerve  to  the  anterior  genital  mass  (penis?)  ; 
the  ganglion  containing  cells  of  rather  unequal  size.  The  pedal 
ganglia  are  situated  perpendicularly  or  oblique  to  the  former,  and 
a  little  compressed.  The  commissure  rather  broad  and  short,  as 
long  as  the  largest  diameter  of  the  pedal  ganglion ;  the  proximal 
olfactory  ganglion  bulbiform,  very  short  stalked,  a  little  smaller 
than  the  buccal  ones.     No  true  distal  was  observed.     The  visceral 

*  According  to  A.  and  H.  the  number  of  leaflets  is  twelve  to  thirteen,  and 
to  Meyer  and  Moebius  fourteen. 

'  Both  A.  and  H.  and  Meyer  and  Moebius  mention  five  plumes. 

*  The  markings  on  the  under  side  of  the  mantle-brim  (of.  Alder  and  Han- 
cock, 1.  c.  fig.  2)  were  not  visible. 

*  This  ganglion  had  already  been  seen  by  Hancock  and  Embleton  (1.  c. 
PI.  XVII.  fig.  9). 
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ganglia  were  of  oval  form,  connected  b}'  a  very  short  commissure; 
the  gastro-OBSophageal  oblong,  about  one-eighth  the  size  of  the 
last,  short  stalked,  developed  on  the  side  of  the  nerve ;  with  a 
single  large  and  several  small  cells. 

The  eye  showed  a  yellow  lens  and  deep  black  pigment.  The 
otocysts  visible  as  chalk-white  spots  under  the  loop  in  the  usual 
position,  with  about  one  hundred  otoconia  of  the  ordinary  kind. 
There  were  sparingly  scattered  calcified  spiculse,  0.25-0.30  mm. 
long,  in  the  broad  and  rather  thick  leaves  of  the  rhinophoria,  set 
perpendicularly  or  obliquely  on  the  free  margin  of  the  leaves. 
The  skin  was  profusely  furnished  with  large  and  small  rod-shaped 
spiculae,  mostly  much  calcified  ;  in  the  axes  of  the  granules  of  the 
back  were  bundles  of  perpendicular  spiculse  as  usual.  In  the  in- 
terstitial connective  tissue  a  very  few  large  spicules. 

The  oral  tube  was  wide  (1.0-2.5  mm.  long).  The  bulbus  pha- 
ryngeus  of  the  usual  form,  about  1.3-2.25  mm.  long,  1.2-2.0  mm. 
broad,  and  1.0-1. 75  high.  The  radul a  also  projected  0.3-0.75  mm. 
from  the  posterior  part  of  the  under  side  of  the  bulbus.  The 
true  mouth  of  triangular  form,  the  point  upwards.  The  lip-plate 
was  deep  horn-yellow,  narrow  at  the  upper  end  and  broader  down- 
ward at  the  lowest  square  part  about  0.66  mm.  broad ;  it  is  com- 
posed of  densely  set  hooks,  cleft  at  the  point  and  rising  to  the 
height  of  about  0.033  mm.  (figs.  9,  10).  The  tongue  broad  and 
flat;  in  the  five  individuals  examined,  furnished  with  twenty-six, 
twenty-seven,  thirty-six,  thirty,  and  fifteen  rows  of  teeth;  further 
backwards  thirty-three,  thirty-four,  twenty-eight,  thirty-six,  and 
thirt3^-two  rows  developed,  and  four  immature  rows ;  the  total 
number  of  rows  sixty-three,  sixty-five,  sixty-eight,  seventy,  and 
fifty-one.^  The  basal  i)late  of  the  teeth  ratliei*  broad  (fig.  16),  the 
hook  standing  nearly  perpendicular  on  it.  The  median  tooth 
(figs.  Ha,  1 2a,  13)  broader  on  the  posterior  margin  ;  the  cutting 
edge  of  the  recurved  hook  with  three  to  four  denticles  on  each 
side.  The  lateral  plates^  in  two  individuals  number  only  twenty- 
two  to  twenty  three;  in  three  others  twenty-five  to  twenty-six  on 
the  hind  part  of  the  tongue,  and  further  backwards  twenty-eigfit 
to  twenty-nine;  the  three  to  four  foremost  rows  were  always  very 

'  According  to  Alder  and  Hancock  the  number  of  rows  is  sixty-eight. 
I  found  the  lowest  number  in  the  small  individual  from  Kiel. 

«  The  number  was  according  to  Alder  and  Hancock  twenty -two,  and  to 
Meyer  and  Moebius  eighteen. 


1879.]  NATURAL  SCIENCES   OP  PHILADELPHIA.  119 

incomplete.  The  first  plate  with  seven  to  nine  denticles  at  the 
outer  side  of  the  hook,  and  with  three  to  four  on  the  inner  side 
(figs.  1166, 1266).  The  second  and  third  (fig.  14)  with  broad  basal 
plate,  as  (figs,  14,  3)  also  all  the  succeeding  plates  without  denti- 
culation  of  the  inner  margin ;  on  the  outer  edge  (PI.  Y.,  fig.  15) 
a  certain  number  of  denticles,  increasing  to  twenty  or  twenty- 
five.  In  the  outermost  part  of  the  rows  the  number  of  denticles 
decreased  (fig.  15) ;  the  outermost  plates  were  of  very  variable  form 
(figs.  15a,  4a).  The  height  of  the  outermost  plate  sometimes  only 
O.OOT,  generally  0.04-0.05  mm.,  the  height  of  the  next  plate  about 
0.06,  of  the  next  0.075  mm.;  the  height  rising  to  about  0.1  mm.; 
the  height  of  the  innermost  lateral  plate  0.04,  of  the  fifth  0.06  mm. 
The  color  of  the  plates  was  pale  yellow,  the  outermost  colorless. 

The  salivary  glands  strong,  whitish  or  yellowish,  flattened,  with 
a  breadth  of  1.5  mm.,  forming  two  to  three  short  coils  at  the  sides 
of  the  oesophagus;  the  duct  very  short.  The  cesophagus^&s  usual, 
also  the  stomach.  The  intestine  emerging  from  the  liver  (fig. 
17a)  behind  the  middle  of  its  upper  side;  the  first  part  proceeding 
towards  the  fore  end  of  the  liver,  in  the  largest  individuals  about 
5.8  mm.  long,  somewhat  wider  in  the  pyloric  part,  the  descending 
part  of  the  intestine  nearly  13-17  mm.  long,  with  a  nearly  con- 
stant breadth  of  0.75-1  mm.  The  liver  (in  the  largest  indivi- 
duals) about  1.3-15.0  mm.  long,  by  a  breadth  of  7-7.0,  and  a 
height  of  6-7.5  mm.;  about  half  of  the  light  anterior  part  strongly 
flattened  for  the  reception  of  the  anterior  genital  mass,  the  pos- 
terior end  rounded ;  the  color  of  the  surface  3'ellowish-white,  the 
substance  (when  cut)  yellow.  The  biliary  sac  whitish,  very  dis- 
tinct (fig.  176)  on  the  surface  of  the  liver,  about  2  mm.  long, 
laying  at  the  anterior  end  of  the  pyloric  part  of  the  intestine,  on 
the  right  side. 

The  heart  and  renal  chamber  as  usual;  the  last  whit^  very 
large,  reaching  to  the  fore-end  of  the  liver.  The  sanguineous 
gland  whitish,  very  flattened,  about  3.5-5.0  mm.  in  largest  dia- 
meter, covering  the  central  nervous  system.  The  yolk-yellow 
hermaphroditic  gland  covering  the  upper  and  right  side  of  the 
liver  (fig.  17cc)  occasionally  with  groups  of  lobes  scattered  on  tiie 
under  sid,e,  but  never  forming  a  nearly  continuous  la3'er  over  the 
liver.  The  structure  was  as  usual,  with  large  oogene  cells  and 
zoosperms  in  the  lobules.  The  anterior  genital  mass  large,  in 
the  largest  specimens  8-8.5  mm.  long,  3.5-4.0  mm.  broad,  and 
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6-7.0  mm.  high,  ovoid,  plano-convex,  flattened  on  the  left  side. 
The  ampulla  of  the  hermaphroditic  duct  usually  crossed  over  the 
left  side,  whitish,  sausage-shaped,  6-7  0  mm.  long,  by  1.1-2.0  mm. 
in  diameter.     The  windings  of  the  spermatoduct  rested  on  the 

# 

anterior  margin  of  the  genital  mass,  the  first  part  thicker  but  not 
much  longer  than  the  rest,  which  was  thinner  and  stronger  (in 
tlie  largest  individual  7-10.0  mm.  long).  A  stricture  unites  the 
two  parts,  the  last  passing  without  definite  limits  into  the  nearly 
cylindrical  or  elongate-conical  (retracted)  penis,  which  was  about 
1.5-2.5  mm.  long,  the  somewhat  elongated  glans  being  straight  or 
curved,  0.5-0.6  mm.  in  length,  by  0.08-0.1  mm.  in  diameter  (fig. 
18).  It  was  furnished  with  irregularly  set  (fig.  5)  rows  of  pale- 
yellowish  hooks,  which  rose  to  a  height  of  about  0.016  mm.  They 
were  straight  or  curved,  sometimes  irregular  or  connate  (figs.  5, 
6),  mostly  solitar}',  yet  sometimes  arranged  in  small  groups 
(fig.  6);  the  sperm  duct  continued  (fig.  18a)  through  the  whole 
length  of  the  glans  to  the  round  orifice  on  the  point  of  the 
glans ;  there  was  no  continuation  of  the  armature  of  the  glans 
backwards  over  a  longer  portion  of  the  sperm  duct.  The  sperma- 
totheca  spherical,  about  2-3-0  mm.  diameter;  its  own  duct  a  little 
longer  than  the  leg,  rather  wide,  then  uniting  with  the  thinner 
and  somewhat  longer  (and  wider  at  the  union)  duct  of  the  sper- 
matocyiita^  which  was  also  round  and  of  the  diameter  of  1-1.5 
mm.;  both  organs  resting  upon  the  anterior  margin  of  the  mucus 
gland;  the  vagina  about  as  long  as,  and  a  little  wider  than,  the 
special  duct  of  the  spermatotheca.^  The  large  mucous  gland 
3'ellowish-white  or  yellow;  the  opaque  part  on  the  upper  part  of 
left  side  3^ellow  or  brownish  ;  the  cavity  empty. 

2.  Cadlina  pacifica,  Bergh,  n.  gp.     Plate  VII.  figs.  19,  20;  PI.  VIII.  figa.  7-18. 

Color  caerulescente  albidus. 

Branchia  e  foliolis  novem  composita. 

Hab,  Oc.  Pacific,  sept.  (Captain's  Bay,  Unalashka,  and  Coal 
Harbor,  Shumagin  Ids.). 

Pali  obtained  a  living  specimen  of  this  species  at  Captain's 
Bay,  Unalashka,  in  May,  1872,  at  low  water  and  on  rocky  bottom. 
The  color  of  the  living  animal  he  states  to  have  been  "bluish- 
white." 

The  alcoholic  specimen  was  of  a  uniform  yellowish  color,  with 

»  Hancock  and  Emblelon,  1.  c.  1852,  PI.  XV,,  fig.  5. 
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a  slight  tinge  of  olive.  The  rhinophoria  and  branchiae  of  deeper 
yellow.  It  was  about  28.0  mm.  long,  13  0  mm.  broad,  and  7.0 
mm.  high;  the  foot  7.0  and  the  free  mantle  edge  3.0  mm.  broad. 
The  rhinophoria  2.5  mm.  and  the  branchial  leaflets  3.5  mm.  high. 
It  was  of  rather  depressed  elongate  form ;  the  mantle  margin 
rather  broad.  The  back  covered  all  over  with  rather  small  com- 
pressed or  rounded  densely  set  tubercles,  which  often  coalesced, 
forming  short  longitudinal  folds.  These  nearl}'' disappeared  at 
the  margin  of  the  mantle.  The  rhinopliorial  orifices  situated 
rather  forward  with  several  tubercles  on  their  margins,  the  club 
of  the  rhinophoria  with  twelve  to  fifteen  large  and  very  oblique 
leaves.  The  opening  of  the  branchial  cavity  (the  branchial  leaves 
retracted)  was  a  longitudinal  slit  of  about  4  mm.  in  length,  and 
rather  narrow ;  the  margin  of  it  with  tubercles  of  the  usual  kind. 
The  branchial  leaves  nine  in  number,  four  lateral  pairs  and  one 
anterior  unpaired,  tripinnate.  The  anal  tube  low,  with  two 
(lateral)  lips  (fig.  19);  the  renal  pore  in  front  of  and  at  its  right 
side.  The  outer  mouth  a  small  longitudinal  slit ;  the  tentacles 
very  small,  with  a  furrow  at  the  upper  part  of  their  outer  margin. 
The  under  side  of  the  mantle  edge  even ;  a  small  deep  groove  for 
the  head.  The  sides  of  the  body  rather  low  ;  the  genital  opening 
round,  with  at  least  two  openings  in  its  depth.  The  foot  rounded 
at  the  fore  end  with  traces  of  a  fine  furrow,  the  posterior  end 
somewhat'  pointed. 

The  intestines  where  visible  through  the  skin.  The  peritoneum 
colorless,  nearly  without  spicula. 

The  central  nervous  system  showed  the  cerebral  and  the  vis- 
ceral ganglia  very  distinct ;  the  cerebral  short,  reniform,  a  little 
broader  in  the  anterior  part,  a  little  larger  than  thft  buccal,  bulbi- 
form,  short-stalked ;  the  optic  ganglia  scarcely  equal  to  one-tenth 
of  the  size  of  the  latter;  the  optic  nerve  short.  The  visceral 
ganglia  short,  pyriform ;  on  the  under  side  of  the  right  hand  are 
a  short-stalked  genital  ganglion,  intermediate  in  size  between 
the  optic  and  olfactory  ganglia.  The  pedal  ganglia  nearly  per- 
pendicular on  the  under  side  of  and  a  little  smaller  than  the  vis- 
ceral. The  commissures  rather  short,  the  visceral  nearly  free 
from  the  broad  subcerebro-pedal. 

The  buccal  ganglia  rounded  and  connected  by  an  extremely 
short  commissure.     The  gastro-oesophageal  short  stalked,  ovoid, 
9 
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about  one-eigbtl^  the  size  of  the  former,  developed  on  one  side  of 
its  nerve  with  one  very  large  and  several  smaller  cells. 

The  eye  provided  with  black  pigment,  and  a  yellow  lens.  The 
otocysts  in  their  usual  place,  filled  with  ordinary  otoconia.  The 
broad  leaves  of  the  rhinophoria  with  a  rather  large  quantity  of 
spicula,  generally  set  obliquely  or  perpendicularly  on  the  free 
margin.  The  spicula  mostly  rod-shaped,  long,  and  much  calcified. 
These  also  occur  abundantly  in  the  skin  of  the  back,  often  asso- 
ciated in  small  groups.  The  tubercles  of  the  back  were  stiffened 
in  the  ordinary  way,  but  there  were  ver^^  few  spicules  of  the  larger 
kind  in  the  interstitial  tissue. 

The  oral  tube  was  about  2.5  mm.  long,  1.8  mm.  wide  at  the 
posterior  end,  internally  as  usual ;  the  retractor  musqles  very 
strong.  The  bulbus  pharyngeus  strong,  about  3.0  mm.  long,  2.5 
mm.  broad,  and  2.1  mm.  high.  The  sheath  of  the  radula  project- 
ing about  1  mm.,  bent  upwards.  The  lip-disk  rather  broad ;  the  lip- 
plate  broad,  broadest  below,  yellow ;  the  lateral  parts  with  several 
transverse  folds ;  the  elements  (fig.  7,  8)  scarcely  different  from 
those  of  the  typical  species,  or  perhaps  a  little  less  crooked,  of  a 
height  of  about  0.05  mm.;  the  mouth,  of  triangular  form,  quite 
as  in  the  (7.  repanda.  The  tongue  of  usual  form  with  about  thirty- 
three  rows  of  plates;  further  back  forty-eight  developed,  and  four 

• 

immature  rows;  the  total  number  of  them  eighty-five;  the  first 
ten  rows  of  the  tongue  more  or  less  incomplete.^  The  number  of 
lateral  plates  in  the  hinder  row  of  the  tongue  thirty-three,  the 
number  scarcely  increasing  in  the  sheath.  The  plates  of  3^ellowish 
color;  the  breadth  of  the  oldest  plate  (in  the  hinder  part)  0.045 
mm.,  the  breadth  of  these  plates  increasing  to  0.06  mm.;  the 
height  of  the  outermost  i)lates  about  0.04,  and  the  height  of  the 
lateral  plates  increasing  to  about  0.12  mm.  The  plates  of  nearly 
the  same  form  as  in  the  last  species.  The  median  plate  a  little 
emarginated  in  the  posterior  margin ;  the  short  recurved  hook 
usually  with  3-4  denticles  on  each  side  of  the  point  (fig.  9,  10a), 
sometimes  tiiis  point  was  rephiced  h}-  two  single  or  bifid  larger 
denticles  (fig.  9).  The  first  lateral  plate  (fig.  1066)  with  5-6  den- 
ticles at  the  inside,  and  with  G-7  at  the  outside  of  the  hook. 
Through  the  4-6  following  plates  (fig.  10)  the  size  of  the  plates 

»  The  progression  was  as  follows,  6—1  —  1,  4—1—3,  6—1—7,  10—1—12, 
20—1—18,  22—1—19,  etc. 
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and  the  number  of  denticles  did  not  ranch  increase,  after  which 
both  gradually  increased  as  usual  (figs.  11-13).  Still  the  number 
of  denticles  in  the  individual  examined  hardly  exceeded  18-22, 
and  was  still  smaller  in  tlie  outer  portion  of  the  rows  (fig.  15). 
The  three  or  four  outer  plates  were  of  rather  variable  form  (figs. 
14-16)  generally  without  denticles  or  only  traces  of  them  (figs. 
14aa,  15a). 

The  salivary  glands  were  yellowish,  flattened,  riband-shaped, 
10.0  mm.  long,  with  a  greatest  breadth  in  the  anterior  part  of  1.0 
(fig.  20) ;  the  glands  adhering  to  one  another  through  more  than 
the  posterior  half;  the  ducts  short  (fig.  20a).  The  oesophagus 
about  9.0  mm.  long,  rather  thin,  and  somewhat  broader  in  the 
middle.  The  stomacli  narrow.  The  intestine  appeared  at  the 
surface  of  the  liver  behind  the  middle  of  that  organ,  was  about 

6.5  mm.  long,  reaching  to  the  second  fifth  of  that  organ.  The 
reflected  part  was  about  14.0  mm.  long,  and  the  alimentary  cavity 
was  empty. 

The  liver  14.0  mm.  long,  reaching  6.0  mm.  in  breadth  and  5.3 
mm.  in  height.  The  posterior  end  rounded,  somewhat  pointed, 
more  than  half  the  right  anterior  portion  flattened  for  the  anterior 
genital  mass.  The  surface  was  grayish-yellow,  the  substance 
deeper  3'ellow.  The  vesica  fellea  smaller  than  in  the  t34)ical 
species,  appearing  at  the  right  side  of  the  pyloric  part  of  the  in- 
testine with  a  rounded  upper  end  about  1.5  mm.  in  diameter. 

The  heart  as  usual.  The  sanguineous  gland  whitish,  flattened  ; 
about  6  mm.  long,  with  a  breadth  in  the  posterior  half  of  3.5  mm. 
in  the  anterior  of  scarcely  2.0  ram.,  its  thickness  about  0.5  mm., 
covering  the  largest  part  of  the  central  nervous  system.  The 
urinary  chamber  large. 

The  hermaphroditic  gland  yolk-yellow,  spread  over  the  fore- 
part of  the  liver,  over  the  anterior  part  of  its  upper  side  and  over 
the  lateral  parts  of  this  organ  ;  in  its  lobules  were  large  oogene- 
cells.   The  anterior  genital  mass  large,  about  9.5  mm.  long,  nearly 

6.6  mm.  high,  and  4.6  mm  broad,  oval  plano-convex.  The  yellow- 
ish hermaphroditic  duct  issued  from  about  the  middle  of  the 
applanation  on  the  forepart  of  the  liver,  rather  strong,  swelling 
into  the  yellow  ampulla  that  runs  in  short  windings  over  the  left 
side  of  the  anterior  genital  mass  to  its  anterior  end ;  the  length 
of  the  unrolled  ampulla  was  about  9.0  mm.,  its  diameter  only  0.1 
mm.     The  spermato-duct  with  its  windings  resting  on  the  ante- 
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rior  margin  of  the  genital  mass;  its  first  part  about  15.0  mm. 
long  with  a  diameter  of  about  1.0  iBm.,3'ello wish,  passing  tiirough 
a  slight  stricture  into  the  second,  whic^h  has  only  half  the  length 
and  half  the  diameter  and  is  of  a  paler  color.  The  penis  nearly 
4.0  mm.  long,  and  1.5  mm.  in  diameter.  The  glans  in  the  upper 
end  of  the  cavity  having  a  length  of  nearly  1.0  mm.  (fig.  17); 
the  cuticula  clothing  the  inside  of  it  seemed  to  present  hooks 
similar  to  those  in  the  typical  species,  but  fewer  and  thinner  (fig. 
18).  The  apermatotheca  spherical,  about  3.0  mm.  in  diameter; 
its  duct  as  usual.  The  spermato-cysts  spherical,  about  1.6  mm. 
in  diameter.  The  ducts  as  usual,  the  cavity  filled  with  sperma. 
The  mucus  gland  large,  whitish,  and  yellowish-white;  on  the  an- 
terior part  of  the  left  side  was  a  3^olk-yellow  mass,  the  large 
cavity  empty.  The  spoon-shaped  lobe  in  the  vestibulum  had  a 
length  of  nearly  2.0  mm. 

Since  the  above  observations  were  made  two  other  individuals 
of  the  same  species  have  come  under  my  notice.  They  were 
obtained  by  Dall  in  September,  1872,  at  Coal  Harbor,  Shumagin 
Islands,  Alaska,  on  a  muddy  beach  at  low  water.  The  color  of 
the  living  animal  was  "bluish." 

The  specimens  in  spirits  were  8.0  and  14.0  mm.  long,  6.0  and 
10.0  mm.  broad,  3.5  and  5.0  mm.  high  respectively,  and  of  yellow- 
ish color.     The  form  as  above. 

The  oi)ening  of  the  retracted  gill  transversely  oval,  as  above 
mentioned,  the  gill  with  8-9  leaves.  The  anal  papilla  as  above. 
Both  specimens  were  dissected. 

The  central  nervous  s^'stera,  the  e3^es,  the  oto-C3'sts,  and  the  skin 
quite  as  above  mentioned.  The  oral  tube  about  1.5  mm.  long. 
The  biilbus  pharijngeus  in  the  largest  individual  about  1.75  mm. 
long,  and  1.5  mm.  broad  and  high.  The  sheath  of  the  radula  rather 
prominent,  bent  upwards;  The  mouth-slit  triangular;  the  lip- 
plates  chocolate-brown  in  the  larger,  yellow  in  the  smaller  indi- 
vidual ;  the  structure  as  usual.  The  hooks  in  general  a  little 
thicker  at  the  point.  The  tongue  with  twent\'-seven  to  thirty 
rows  of  plates  ;  further  backwards  thirtj^-six  to  thirty-nine  freshly 
developed  and  four  immature  rows;  the  total  number  of  rows 
was  sixty-seven  to  seventy -three  rows.  In  the  posterior  rows  of 
the  tongue  twenty-seven  to  thirty  plates.  The  plates  as  previ- 
ously mentioned;  the  median  tooth  (fig.  9)  merely  broader  in  the 
hind  part  of  the  basal  plate 
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The  salivary  glands,  the  oesophagus,  the  stomach,  and  the  in- 
testine as  above.  The  liver  was  in  length  8.5,  in  breadth  4.25, 
and  in  height  4  mm. ;  the  applanation  on  the  right  anterior  part 
shorter  than  above.  The  vesica /eZ/ea  as  above.  The  sanguine- 
ous gland  and  the  urinary  chamber  as  above. 

The  hermaphroditic  gland  with  its  yellow  lobes  clothing  the 
largest  part  of  the  fore-end  and  the  upper  side  of  the  liver.  The 
anterior  genital  mass  about  4.5  mm.  long,  3.0  in  height,  and  2.0  mm. 
broad.  The  ampulla  of  the  hermaphroditic  duct  as  above,  also  the 
spermato-duct  and  the  penis,  which  was  about  2.0  mm.  long.  The 
glans  short,  its  opening  and  interior  clothed  with  an  armature ; 
this  last  only  extended  over  a  total  length  of  about  0.8  mm.;  the 
hooks  (fig.  18)  pale  yellowish,  as  above,  rising  to  a  height  of  about 
0.016  mm.  The  spermatotheca  and  spermatocysta  as  above, 
and  also  the  spoonshaped  lobe  in  the  vestibulum. 

Note.  Should  the  reader  find  any  errors  of  proof-reading  in  the  preceding 
paper,  he  will  bear  in  mind  that  Dr.  Bergh  has  not  been  able  to  correct  the 
proofs  in  person  and  make  due  allowances,  though  it  is  hardly  necessary  to 
remark  that  the  utmost  pains  have  been  taken  to  avoid  any  such  errors. — 
W.  H.  D. 

EXPLANATION  OF  PLATES. 

An  asterisk  denotes  that  the  drawing  is  by  camera  lucida,  the 
fraction  denotes  the  magnification. 

Plate  I. 

Aeolidia  papulosa  (L.)  var.  Pacifica. 

1.  Mandible  from  the  inside,*  ^;  a^  crista  connecHva;  b,  prch 

cessus  masticalorius, 

2.  Part  of  the  masticating  edge,*  ^^. 

3.  Two  teeth  from  the  radula,*  ^. 

4.  Another  from  the  side,*  ^^. 

5.  Penis ;  a,  ductus  ejaculatorius, 

6.  Cnid«,*  ^. 

Fiona  marina  (Forskal)  var.  Pacifica. 

7.  Two  teeth  from  the  radula  from  above,*  ^^. 

8.  The  hook  of  the  same,*  ^. 
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Hermissenda  opalescens  (Cooper). 

1».  MaiHlihle,*  ^  ;  a,  crUta  connecliva  ;  6,  procens.  ma$tie. 

10.  l*nrt  of  the  masticating  edge  -*  a,  8U|)erior  (anterior)  pmrt ;  ft, 

|K)sterior  part,  ^. 

11.  Inferior  margin  of  the  hook  of  a  tooth,*  *^-. 
Id.  Cnidte,*  ^^. 

Coryphella  sp. 

lit.  Hind  part  of  masticating  edge  from  the  inside;*  a,  posterior 

part,  4^. 
1 4.  Part  of  the  radula  ;*  aa^  lateral  teeth,  ^. 

FlaheUina  iodinea  (Cooper). 
1&.  Anterior  part  of  the  posterior  third  of  the  masticating  edge,* 

1  '.0 

"T  • 

l«.  A  lateral  tooth,  from  the  side,*  -'J^. 
n.  A  lateral  tooth,*  ^. 

Dendronotua  purpureuSj  Bergh. 

IK.  Klements  of  the  prehensile  collar,*  ^. 
ly.  Part  of  the  middle  of  the  collar,*  ']^. 

20.  Klements  of  the  posterior  part  of  the  collar,*  ~2, 

Dendronotus  Dalli^  Bergh. 

21.  Exterior  part  of  a  row  of  teeth  ;*  a,  outer  tooth,  *~K 

Plate  II. 

Hermissenda  opalescens  (Cooi)er). 

1.  Three  plates  of  the  radula,  from  one  side,*  *-fi. 

2.  Two  ditto,  a  little  oblique,  from  above,*  --J-. 

3.  Two  of  the  anterior  teeth,*  " }". 

4.  The  hook  of  the  hindmost  developed  plate,*  'J-. 

5.  A  lobe  of  the  hermaphro<litic  gland,*  -j" ;  a,  efferent  duct. 

C.  Penis;  a,  spermatoduct ;   66,  }trstpu(ium ;  e,  glans  with  its 
orifice. 

Coryphella  sp. 

7.  The  right  mandible  from  the  outside,*  Y  t  <iithe  articulmtlon; 

6,  the  cutting  pnwess. 
b.  The  hinder  part  of  the  cutting  e<lge  from  the  outside,*  ^ ;  m^ 

posterior  part. 
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Dendronotus  Dalli^  Bergh. 

9.  The  tongue  and  its  muscular  mass  (c)  from  the  side;  6,  radula  ; 
c,  tectum  radulae. 

10.  The  same  from   above;   a,  superior  end  of  the  radula;   66, 

muscular  masses  of  the  tongue ;  c,  end  of  the  descending 
sheath  of  the  radula. 

11.  Anterior  rhachidian  tooth,  from  above,*  —-. 

12.  The  same,  from  below,*  -—, 

Dendronotus  arhorescens  (0.  F.  Miill.). 

13.  Hinder  part  of  the  cutting  edge;*  a,  youngest  part,  ^^, 

14.  Hook  of  a  rhachidian  tooth,*  -f-^. 

16.  A  group  of  (5)  follicles  of  the  hermaphroditic  gland,  a,  efferent 
duct,*  ^^. 

Flahellina  iodinea  (Cooper). 

16.  Part  of  three  rows  of  plates,  from  above  ;*   a,  rhachidian 
6,  lateral  plates,  ^J®. 

Plate  III. 

Dendronotus  arhorescens  (F.). 

1.  Four  lateral  teeth;*  aa^  doubled  tooth,  ^^. 

Dendronotus  Dalli,  Bergh. 

2.  The  left  mandible  from  the  inside  ;*  a,  crista  connectiva ;  6, 

superior  process ;  c,  processus  masticatorius,  ^. 

3.  The  same  with  the  same  lettering,*  ^. 

4.  A  part  of  the  masticating  edge,*  ^^. 

6.  Thirteen  outer  plates  of  one  of  the  posterior  rows  of  the 
radula  ;*  a,  outermost  plate,  ^  J -. 

6.  A  rhachidian  tooth  or  plate  from  behind,  ^^. 

Dendronotus  purpureus^  Bergh. 

7.  The  masticating  process  ;*  a,  the  point,  4^. 

8.  Median  plate  from  the  upper  side,*  ^^, 

9  Two  median  plates  from  the  under  side,*  - 1°. 

10.  The  serrations  of  the  right  side  of  the  median  plate,*  ^. 

11.  Three  lateral  plates,*  ^. 

12.  (a)  Anterior  part  of  the  salivary  gland  ;*  6,  duct,  ^ 
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TritonicKtetraquetra  (Pallas). 

13.  aa^  the  foot;  6,  the  corner  of  the  frontal  veil ;  c,  margin  of  the 

genital  opening;  r/,  penis  with  the  opening  of  the  maciu 
gland  under  its  root. 

14.  A  branchial  leaf  or  plume. 

15.  a,  the  anal  papilla;  6,  the  renal  pore. 

16.  Part  of  the  cutting  edge  of  \\\e  processuB  mtisticatoriu*^  ~^. 

Plate  IY. 

Dendronoiiis  arborescent  (O.  F.  Miiller). 

1.  Masticating  edge  of  the  jaw,  posterior  end,*  -}•. 

2.  Elements  of  the  prehensile  collar,*  ~^, 

3.  Point  of  the  penis ;  a,  orifice,*  —. 

4.  Penis;*  J,  vas  deferens;  6,  point  of  the  organ,  Y- 

Tritonia  tetraquetra  (Pallas). 

5.  Part  of  the  cuticle  of  tlie  frontal  veil. 

6.  The  buccal   ganglia,    with   b  the    right    gastro-oesophageal 

ganglion,*  ^. 
T.  The  mandibles  from  in  front  ;*  a,  articulation ;  6,  procesmtM 
maslicatoriuii. 

8,  8.  Teeth  from  the  middle  of  the  radula,  parts  of  three  rows, 

seen  obliquely  from  above;*  aa,  median  teeth;  bbb^  first 
laterals  from  the  left  side ;  ec,  same  of  the  right  side ;  dd^ 
second  laterals  of  the  left  side,  *\^-. 

9.  Lateral  teeth  from  the  middle  of  a  row,*  'J', 

10.  Outer  teeth  (G-9)  of  two  rows;*  aa^  the  outermost;  6,  fold 

of  the  cuticula,  'J-. 

11.  Outer  teeth  (5-4)  of  two  rows;  a  and  b  as  above,  *\^» 

12,  12.  Doubleil  (monstrous)  teeth  of  two  rows,*  'J*. 

Akiodoris  lutescens^  Bergh. 

13,  13.  Spicula  of  the  skin.* 

Plate  V. 

Tritonia  tetraquetra  (Pallas). 

1.  UhachiH  or  meilian  part  of  the  radula,  with  part  of  three  rows 
of  tet'th  ;*  (la,  rhachidiuu  teeth  ;  66,  first  lateral  teeth;  CC| 
second  laterals,  'j\ 
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2.  Middle  part  of  a  row;*   a,  rhacbidian  with   12  laterals;   6, 

twelfth  lateral,  ^. 

Diaulula  Sandiegensis  (Cooper). 

3.  Papillae  of  the  back. 

4.  Outer  part  of  two  rows  of  teeth  with  6-8  teeth  ;*  aa,  outermost 

teeth,  ^. 
6.  Inner  part  of  two  rows  ;*  aa,  first  teeth,  4^. 

Diaulula  Sandiegensis  (C.)  var. 

6.  Two  innermost  teeth,*  ^^. 

T,  7.  Outer  part  of  two  rows  with  5  and  2  teeth;*  aa^  outermost, 


35  0 


8.  a,  first  part  of  the  spermato-duct ;  6,  prostate ;  c,  spermato- 

duct ;  ef,  penis  ;  e,  vestibulum  genitale, 

9.  Penis  opened  with  the  glans  and  spermato-duct. 

Lamellidoris  bilamdlata  (L.)  var.  Pacifica, 

10.  Dorsal  papillae,*  ^^ 

Akiodoris  lutescens^  Bergh. 

11.  Dorsal  papilla,*  if^. 

12.  Spicula  from  the  rhinophoria,*  ^^, 

13.  Glans  penis  from  the  side. 

14.  Glans  penis  from  the  end. 

Cadlina  repanda  (A.  &  H.). 

15.  Lateral  tooth  from  behind,*  ~, 

Plate  YI. 

Akiodoris  lutescens,  Bergh. 

1.  Median  part  of  a  row  of  teeth  ;*  a,  rhachidian ;  66,  first  lateral ; 

cc,  second  lateral;  d,  third  lateral,  ^^, 

2.  The  rest  of  the  same  row;*  e,  the  fourth  tooth;  /,  the  thir- 

teenth, ^. 

3.  The  rhachidian  tooth,  obliquely,*  ^. 

4.  a,  first,  and  6,  second  lateral  teeth  from  one  side,*  ^, 

5.  First  tooth,  anterior  margin,  from  above,*  ^^. 
B.  a,  first,  and  6,  second  tooth  from  behind,*  **-• 
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7,  8.  Third  and  fourth  teeth  from  beneath,*  ^^. 

9,  10.  Fourth  and  fifth  teeth  obliquely  from  the  side,*  'J-. 

11.  The  fifth  tooth  from  above,*  ^. 

12,  13.  The  seventh  and  eighth  teeth  from  below,*  ^. 

Akiodoris  lutescens^  Bergh,  var. 

14.  Rhaeliidian  tooth  from  below,*  *J**. 

15.  First  lateral  tooth  of  two  rows,*  *J°. 
IG.  The  sixth  tooth  from  one  side,*  'J-. 

17.  a,  the  ventricle;  6,  the  proceeding  intestine;  c,  the  biliarj 

sac ;  (/,  the  liver. 

18.  a,  yeliowiiih  part  of  the  spermato-duct ;  6,  thinner  contioaft- 

tion  ;  (',  penis;  J,  duct  of  the  spermatotheca  ;  e,  vagina  of 
vcstibulum. 

19.  a,  spermatotheca;  6,  spermatocj'sta;  c,  long  duct  of  the  mucns 

gland  ;  d^  duct  of  the  vagina,  directly  continuous  with  d  of 
fig.  18. 

20.  Longitudinal  section  of  the  wall  of  the  glans  |)enis;*  the  hooks 

partly  broken  off  and  their  sockets  naked,  -J*. 

Cadlina  repanda  (A.  and  II.). 

21.  Spoon-shaped  process  of  the  upper  part  of  the  vestibulum 

from  l)olow. 

22.  The  same  from  above. 

Plate  VII. 

Akiodoris  luiet^centf^  Bergh. 

1.  Upper  part  of  the  interior  of  the  glans;*  a,  outer  wall,  *J*. 

2.  Part  of  the  covering  of  the  glans  with  its  hooks,*  'f^ 

3.  Covering,  with  hooks,  from  the  anterior  end  of  the  inverted 

part  of  the  glans;*  a,  posterior;   6,  more  anterior   por* 
tions,  »;••. 

4.  Similar  hooks  from  the  anterior  part,*  'J*. 

5.  Anterior  end  of  s|)ermato-duct  and  posterior  part  of  the  in- 

verted penis;*  aa,  walls  of  the  8|>ermato-duct ;  6, end  of  the 
same;  f,  most  posterior  part  of  the  (>enis  with  its  hooks,  ^. 

6.  Coverinic  of  the  vagina  with  its  ro<Mike  palisades;*  at  a  and 

other  places  they  have  l)eeu  torn  away,  leaving  onl^'  their 
stiir  axes,    \ 


\*  V 
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7.  Similar  covering  with  well  preserved  "palisades,"*  -~, 

8.  Elements  of  the  same,*  ^^. 

Cadlina  repanda  (A.  and  H.). 

9.  Elements  of  the  buccal  plate  from  above,*  ~^, 

10.  The  same  from  the  side,*  ^J°. 

11.  The  median  part  of  the  radula;*  a,  median  tooth;   66,  first 

laterals,  ^^. 

12.  The  same  with  four  median  teeth,*  a  and  6,  as  above,  ^^. 

13.  A  median  tooth,*  ^^, 

14.  Third  lateral  tooth  from  the  side,*  ^^. 

15.  Outer  part  of  four  rows,  with  one  to  three  teeth;*  o,  outer- 

most tooth,  ^^, 

16.  Median  part  of  the  radula  from  below  ;*  a,  median  teeth,  ^^, 

17.  a,  pyloric  part  of  the  intestine;  6,  the  vesica  fellea;  c,  lobes 

of  the  hermaphroditic  gland. 

18.  Everted  glans  penis;*  a,  continuation  of  the  armed  cuticle  of 

the  anterior  part;  6,  interior  of  the  spermato-duct,  ^. 

Cadlina  Pacifica^  Bergh. 

19.  The  anal  papilla. 

20.  Anterior  part  of  the  salivary  gland;  a,  duct. 

Plate  YIII. 

Akiodoris  lutescens^  Bergh. 

1.  Part   of  the   radula  with   three   to  six  rows  of  teeth;*  a, 

rhachidian  tooth;  6,  first  lateral;   c,  second;  d^  third;  e, 
fourth,  ^^. 

2.  The  remainder  of  these  three  rows  of  teeth  ;*  from  a,  the  fifth, 

to  the  twelfth  and  outermost  tooth,  ^. 

Cadlina  repanda  (A.  and  H.). 

3.  The  seventeenth  to  the  twentieth  teeth  of  two  rows,*  ^^. 

4.  The  outermost  teeth  of  seven  rows,*  —~. 

5.  Part  of  the  glans  penis,*  ^^, 

6.  Some  of  its  isolated  hooks,*  ^. 
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iv     .V.  Ill  ate  or  tn  local  pi  ale. 
■   ^  :    ^../■j,n»r  part,*  '.  . 

,.,.».    I  i;to  radula :*  a. lue^liaD  plates:  66,  first  latoraU; 

...    »   *  lateral  tooth  from  the  outer  §it!e,*  ^. 
^t    cr*^,  '■^'^w  the  inner  side,*  ':'. 
.   „,  1  Nivt^l  tooth,*  '[-'. 

-,Krv*  (teeth )  of  four  row-*  :•  aa,  the  outermost,  "'  -. 
,-       M'^-s  plates  of  one  row:»  /i,  the  outermost,  '.  •• 
n  .  /»   iho  iMitiele  with  its  spicula,'  - -". 

JnruHua  J'jhn^toni  (A.  am!  II.)* 
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09  A  VIW  OIVVI  AVD  If KCIIi  OF  ICOMBfttDA 

lit    W.   M     |ix  Ki^itTii^. 
•*  •     •     !•    U      It     A  \  It  •,   Utwii  (1   tl»i'    \«'."ir*    \<*%    nit*  I    l^«'».l,  *\v 

N  \  ■  •  •  ■*.  t  ■  ■  •  ■;  "t*!*  fi  ••iii  t 'i«  lit  i^)i)»><r  iMM^t  i»f  >»tt  Ki  niM  1*1  fi, 
»»•  '  '  »»••..•••  n  ■!  !.•.•«  •  ^|'p«  111* I  III  tlif  I'fiM  .  4  ':tl.  .Ii'sil.  >4  I. 
I  *'-.«•  M  ' '  «  i«  *  f «  ti  %\*'tf  III  i«  litli\  ol**  "l  l>\  liatuf  au*l»  rr»i- 
^«    '.  .  -      -  •  .     !••.      Ill    I  *•  ;    l«*l.  l»r   J.  U.  rfM*|N-r.  At  *J.it  tunc 

•  ••^.     I   .  •..  !    •   (• ,:it  .<%'.  >ur%«  \  iif  < '.<«I  ,  •l«-*i  iit'T*!  fi^lit  »!«■«  i«-«  . 

•  f4  1  ft  -   1  '.  * '  .    •iTi.f   t  .III*    \|  r     A  .  tiarn  t.  iliinii^  »  «  i«it  t^i  I'li*  i  «ti%t, 
W  *.   1      •    I     \     \|  .rj«i.«>.  I   f]«i.    Ill    A    1**1**'   plMK    |'ai!%   ilr%*>tr«l  ttf  tii«* 

ft.'t*.'   •'•    "^^.Iwi,  ti    |»Uiii|«.       A  ii  tiir*r  |'»|<i»  «t  rv  |>iil>i;«ltfl 

it.  %  '  V  .   V:  4 .  r»'.  AfS'l.  >•  I. 

Mt     7"''    •    *^«      •  itii\«>l«>;;«   i.f  till*   r**m*t    li»«    rrf^i«««l    i-mirful 
»t**  :  -.  '      •      <■     t.  <tiiiit!i<  r.  !iti<l  *^tt-iii<lAi  tiiirr,  tilt*  Iftvt  ••(    «tlitiiu 

1    •  ".    i   •■•   w    '.   .   M.r    l|\*«!«r    K\|««    liti«*li.  T»»iiU^I  1m  rr  a  •h'»ll  t»iu«- 
fti    *   '.  —  Ik   m«n,\    «   *.  Ii  N.tii  t»utiirr>''t«  «|<r«  iiiirii*. 

I*    •'»•''    •     !■••     •.    III!     U^  fi   UIV   •l»'l*A»i-r    I"    1«'.U«  I   t«»Jrllirr   »l)«l 

I  ».  •  ■  'i  •  ..  .  f  •f.i-  •|i««  i«*«  i|««4  riN*»l  l*\  tl*f  »••«»««■  jiiitLoi*.  miitl 
I  «  *•■'>..%■.  %  <*r  t!it  !*»«  .  Kail.  K«  |->rt«,  &•  ti«iMir  in  **x  tir  %r 
\i  •  \*\\  r  **»'.  ^  rati*  iM^<.  »ii<l  t«i  «•!  I  t«t  tiiir  kii**«l««l^i  **i  tlMiii 
«  •'t-:  I  '•  ''i.-i!  ••n  I  CBii%**;lr«t  n  •!«>(  tiUi;  tl««  If  •t:*tril  ut  ••Ik, 
1   'f    ■  •  •.    »  \r    t'    •  It*,  rti' 

I       •  !  p'    I    .  k^r   liitrt  Vitii  *.ltr  rtl'iVilij;  licW   f**rtll. 

CniOMmiA.  mf    ^m 

|1- -  '.  «'  II.**'*.'  •  '.••  in,  •  It 'I  «if  iii'-.jth  •  I'ir.  |'.r«t  «!•  r^ftl  ta  pn 
r-**.'^  '*  .:i  *:.(  •«  .  «  f.l  Tt  ait  ii.tr  r»|  str.  •rvrii  ttf  iii«*rr  •|M;ri«<-i« 
lr.«  '•  .  :»  I  t*  r  •&!  ftr.>l  tiiftl.  %••  i  «*r*c!f  t  t^f  |«^  '.«  r:fti  rr^;  •  n,  '  «->l% 
t.A4r-  (  •  7  t  <  «  r  r<  •<  •  itti  •m»ii  •*  s.r*  I  <«  %•«  i^f  ti  (»1«  r»tr  •trrn^tli 
lb  t*««  ,»«».!  r  <  *  II  \Ur  Titinrr  cr  |«alA;iitr»  A  .«•!  ijfit  .'l  i:^>  k^^  1 
«*r.  f  &•  *.  th  1«  «-f  t«>i  ^r«rli  )*f  mi«*  !*•' -•'••  ^al«  P^'fttal  •!  .r.rft  I.'*. 
I'r*  - '  r «.  fit.B  ii.M  rt«*l  at  the  It  %rl  i*f  tlic  r  «r.  Tui«  tft  iiu*  i* 'li* 
lii^  •*.«.|  f*  fu  ^  .  (B'^r  III  tlw  i;rr»t«-r  tii'i.*«f  «•?  tl*r  flnlrt«, 
»ft  I    *■»   :*€    ttAt.*.  «-f  A    uuif**frij    r*'««r<ti|;  xf  »  klr«.   froiu  "r   y^vf 

•  t»l   >»r  i«   (.«  (!.«   al«ri«cY  wf  a  iuratWt,  ait'l  lb*  |irr*r«  «  ••(  mi 


132  PR00EEDIN06  OF  THE  ACADEMY  Of  [1879. 

Cadlina  Padfica^  Bergh. 

7.  Elements  of  the  lip-plate  or  buccal  plate. 

8.  The  same  in  another  part,*  ^. 

9.  Three  rhachidian  teeth,*  ^^. 

10.  Median  pltrt  of  the  radula  ;*  a,  median  plates ;  66,  first  laterals ; 

c,  fourth  lateral,  ^. 

11.  Side  view  of  a  lateral  tooth  from  the  outer  side,*  ^. 

12.  The  same  from  the  inner  side,*  ^. 

13.  Largest  lateral  tooth,*  ^^. 

14   Outer  plates  (teeth)  of  four  rows;*  aa^  the  outermost,  4^. 

15.  Four  outer  plates  of  one  row;*  a,  the  outermost,  ^^. 

16.  Part  of  the  cuticle  with  its  spicula,*  ^.  * 

17.  The  glans  penis,*  ^. 

18.  Part  of  the  penis,*  ^^. 

'  Jorunna  Johnsioni  (A.  and  H.). 

19.  Lateral  tooth,*  ^. 
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ON  A  HEW  OENtJB  AND  SPECIES  OF  BCOMBBIDiB. 

BY  W.  N.  LOCKINGTON. 

Since  D.  W.  B.  Ay  res,  between  the  years  1854  and  1863,  de- 
scribed nearly  seventy  species  of  fishes  from  the  West  Coast  of 
N.  America,  principally  from  the  neighborhood  of  San  Francisco, 
until  my  own  scattered  notes  appeared  in  the  Proc.  Cal.  Acad.  Sci. 
1876,  very  little  has  been  done  in  ichth3'ology  by  naturalists  resi- 
dent on  this  coast*  In  1863-1864,  Dr.  J.  G.  Cooper,  at  that  time 
attached  to  the  Geological  Survey  of  Cal., described  eight  species; 
and  about  the  same  time  Mr.  A.  Garret,  during  a  visit  to  this  coast, 
described  a  Muraenoid  fish  in  a  paper  principally  devoted  to  the 
fishes  of  the  Sandwich  Islands.  All  these  papers  were  published 
in  vol.  iii.  of  the  Proc.  Cal.  Acad.  Sci.    ' 

Meanwhile  the  ichthyology  of  this  coast  has  received  careful 
attention  from  Gill,  Giinther,  and  Steindachner,  the  last  of  whom 
visited  us  with  the  Hassler  Expedition,  resided  here  a  short  time 
and  took  awa}^  with  him  numerous  specimens. 

It  has  for  some  time  been  my  endeavor  to  collect  together  and 
identify  such  of  the  species  described  b}'^  the  above  authors,  and 
by  Girard  in  vol.  x.  of  the  Pac.  Rail.  Reports,  as  occur  in  or  near 
the  Bay  of  San  Francisco,  and  to  add  to  our  knowledge  of  them 
whatever  information  I  can  collect  respecting  their  distribution, 
life-colors,  variations,  etc. 

In  so  doing  1  have  meet  with  the  following  new  form. 

GHBIOMITBA,  nov.  gen. 

Body  elongate,  fusiform,  cleft  of  mouth  wide.  First  dorsal  sepa- 
rated from  the  second  by  an  interspace,  seven  or  more  spurious 
fins  behind  dorsal  and  anal.  No  corselet  or  pectoral  region,  body 
naked  or  covered  with  small  scales.  Teeth  of  moderate  strength 
in  the  jaws,  none  on  the  vomer  or  palatines.  A  longitudinal  keel 
on  each  side  of  tail.  Seven  branchiostegals.  Dorsal  spines  15. 
Pectoral  fins  inserted  at  the  level  of  the  eye.  This  genus  is  dis- 
tinguished from  Scomber  by  the  greater  number  of  the  finlets, 
and  by  the  want  of  a  uniform  covering  of  scales;  from  Orcynus 
and  Sarda  by  the  absence  of  a  corselet,  and  the  presence  of  an 


134  PROCEEDINGS  OP   THE  ACADEMY   OF  [1879. 

interval  between  tlie  two  dorsals;  from  Cybium  b}"  the  latter 
character;  and  from  all  these  genera  b}'  the  absence  of  teetli  on 
either  vomer  or  palatines.  From  Auxis  it  differs  in  the  absence 
of  a  corslet,  in  tiie  larger  size  of  the  teeth,  and  in  the  greater 
number  of  dorsal  spines.  Etymology,  xpua  want^  fiitpa  stomacher^ 
viz.,  corslet. 

Chriomitra  eoneolor,  sp.  nov. 

D.  15  17,  VII.    A.  1  17,  YIII. 

Teeth  in  a  single  row,  triangular,  compressed,  those  of  lower 
jaw  largest,  none  near  the  symphysis,  ^even  or  eight  finlets  be- 
hind the  dorsal,  eight  behind  the  anal;  pectoral  one-eighth  of  the 
total  length  to  the  end  of  the  central  caudal  rays,  ventrals  small, 
in  length  less  than  |th  of  the  pectorals. 

Description. — Dorsal  outline  a  regular  gentle  curve  from  snout 
to  tail,  ventral  outline  similar  to  that  of  dorsal. 

Cleft  of  mouth  slightly  oblique,  maxillary  reaching  to  a  vertical 
from  the  hinder  margin  of  the  eye;  its  anterior  part  concealed 
behind  the  preorbital  when  the  mouth  is  closed. 

Jaws  equal  in  front,  teeth  in  a  single  row  on  the  jaws,  none  on 
the  vomer  or  palatines.  Teeth  in  lower  jaw  larger  than  those  in 
upper,  compressed  at  base,  gently  curved  inwards;  those  in  upper 
jaw  much  smaller,  compressed,  triangular,  straight. 

Length  of  head  slightly  exceeding  the  greatest  depth,  and  con- 
tained about  five  times  in  the  total  length. 

Eye  slightly  oval,  its  longitudinal  diameter  contained  seven 
times  in  the  length  of  the  head ;  snout  a  little  more  than  one-third 
of  the  same  length,  tapering  regularly  to  the  tip;  and  convex 
above,  as  is  also  the  whole  upper  surface  of  the  head. 

Hinder  margin  of  preopereulum  with  a  long  shallow  sinus,  its 
lower  angle  extending  a  little  farther  back  than  its  upper  extremitj"; 
lower  border  almost  straight,  horizontal.  Hinder  margin  of  oper- 
culum and  suboperculum  a  regular  curve. 

Distance  trom  tip  of  snout  to  origin  of  first  dorsal  contained 
about  4i  times  in  the  length  to  end  of  central  part  of  caudal ;  its 
length  of  base  very  slightly  less  than  its  distance  from  tip  of 
snout.  Second,  third,  and  fourth  dorsal  spines  highest,  thence 
diminishing  rapidl}'  in  heigiit  to  the  tenth,  the  remainder  short 
and  apparently  isolated. 
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All  the  spines  are  exceedingly  slender  and  fragile;  the  longest 
are  about  equal  to  one-third  the  length  of  the  head.  • 

Interspace  between  the  two  dorsals  about  one-fourth  of  the 
length  of  the  base  of  the  first  dorsal. 

Second  dorsal  commencing  halfway  between  the  tip  of  the  snout 
and  the  origin  of  the  caudal,  increasing  rapidly  in  height  to  the 
fourth,  which  is  equal  to  the  sixth,  and  slightly  shorter  than  the 
fifth,  the  fifth  a  little  less  than  half  the  length  of  the  head.  The 
rays  diminish  rapidl}^  in  height  to  the  eleventh,  which  is  about 
half  as  long  as  the  fifth ;  the  remaining  rays  decrease  slowly  to 
the  last,  which  simulates  a  finlet. 

Anal  similar  in  form  to  second  dorsal,  but  its  rays  somewhat 
shorter  than  the  corresponding  dorsal  ones. 

Pectoral  pointed,  the  raj^s  diminishing  very  rapidly  from  the 
fourth  to  the  eleventh  from  its  upper  margin;  the  11th  to  15th 
rays  nearly  equal,  remaining  rays  very  rapidly  shortening.  Centre 
of  base  of  pectoral  in  a  line  with  a  line  drawn  from  the  tip  of  the 
snout  through  the  centre  of  the  pupil. 

Yentrals  ver}^  small,  less  than  two-fifths  as  long  as  the  pectorals. 

Length  of  inner  side  of  upper  lobe  of  caudal  a  little  less  than 
f  th  of  the  length  of  the  fish  (to  end  of  middle  caudal  rays) ;  lower 
lobe  slightly  shorter.  Lateral  line  diverging  graduall}^  from  the 
dorsal  outline  as  far  as  the  origin  of  the  second  dorsal,  where  it 
lies  slightly-  below  the  upper  third  of  the  height,  thence  curving 
downwards  rapidly  to  a  vertical  from  the  front  of  the  first  dorsal 
finlet,  thence  in  an  undulating  line  along  the  centre  of  the  depth 
to  the  caudal  keel. 

A  low  keel,  convergent  posteriorly,  above  and  below  the  central 
keel  of  the  caudal  peduncle. 

Long  narrow  scales  on  the  region  behind  the  e3*e,  along  each 
side  of  the  dorsal  outline,  and  on  the  peduncle  of  the  tail;  re- 
mainder of  body  naked. 

Color  of  the  upper  portions  dark  steel  blue,  becoming  silvery 
below;  no  streaks. 

The  specimen  in  the  possession  of  the  Cal.  Acad,  of  Sciences 
was  obtained  in  San  Francisco  Market,  and  was  probably  taken, 
as  were  previously  examined  specimens  of  this  species,  in  Monte- 
rey Bay.  It  is  said  to  occasionally  straggle  as  far  north  as  San 
Francisco,  or  even  Tom  ales  Bay.  . 
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Other,  this  adoption  of  an  alien  queen  18  an  example  of  the  strong 
instinct  which  controls  for  preservation  of  the  S|>ecie8. 


April  8. 
The  President,  Dr.  Rusciienberoer,  in  the  cbair. 
rhirty-five  persons  present. 


April  15. 
The  rresident.  Dr.  Hisciienberoer,  in  the  chair. 
Thirty-three  persons  present. 

The  foUowing  j)apers  were  presented  for  publication:— 

^'  Placenta  of  Macacus  Cynomolgus."  By  H.  C.  Chapmao, 
M.D. 

*^  Pescription  of  a  new  species  of  Chirocephalus."  By  John  A. 
Ryder. 

The  <!eath  of  Isaac  Havs,  M.D.,  a  ineinl)er,  was  annonncetL 

On  Spt'cial  Fecundity  in  Plantn — At  the  meeting  of  the  Hotaoi* 
c:d  Si'ction.  Mr.  Thomak  Mkkiian  exhil>ited  spiviniens  mud  re> 
marked  on  the  curious  fact  that  special  fecundity  was  uot  coo- 
tiued  to  individuals  of  any  one  speeies  of  plants,  hut  the  8p(^cie• 
themselves  often  exhibited  peculiar  fertility,  as  other  species  agmin 
were  rharricterized  by  an  iutlisposition  to  produce  seed,  Occ*» 
si<>u:illy  wht^ie  families  or  natural  orders  of  plant.H  exhibited  these 
peculiarities.  In  our  green-houses  the  /Av/f^/na,  which  has  male 
and  fcuitdf  tlowcrs  s«'parulely  on  the  same  plant,  some  species  bsd 
an  unusiial  prepon<lerance  of  fertile  female  ttowers;  others,  as,  for 
instance,  litijitma  ijlfiurnftht/lla^  had  never  borne  a  teinale  flover 
within  his  observation  'I'he  race  of  Primroses  were  famous  for 
an  apparent  abhorrence  of  their  own  |M>llen,  rari*h*  prtMlucing 
any  sce<ls  unless  the  pl.'int  had  the  chance  to  receive  |Hi|leu  from 
some  other  plant ;  but  the  Ma<leira  Primrose — J'rimula  iiioo/a* 
rratn — was  a  remarkable  self-fertilizer,  and  every  fl<iwer,  ^PP** 
rently  under  the  most  varied  circumstances,  produced  an  imtuense 
<{uantity  of  s«*eds.  As  illustrations  of  the  infertility  of  some 
natural  families,  Asch^piadiie  and  Apocynaceiv  were  <iuote<l.  In 
llh'sf  we  have  the  rornmon  Hoyii  or  '*  Wax  plant,'*  tlie  Oleander, 
the  roinmon  Silk-weeiU,  in  which  thousands  of  tlowers  are  pro- 
duced inr  e\ery  one  that  results  in  a  seed  vessel.  In  this  part  of 
the  n«»rld  at   least   the  ^'Trailing  A rbulUb"  rarely,  if  ever,  pro* 

<iu**es  perfect  seed. 
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April  1. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Fort3'-two  persons  present. 
The  death  of  Geo.  B.  Wood,  M.D.,  a  member,  was  announced. 

On  Hybrid  Fuchsias Mr.  Thomas  Meehan  exhibited  a  seed- 
ling fuchsia  which  had  been  obtained  from  F,  syrinqseJio7'a^  that 
had  been  pollenised  b^'  a  garden  !iyi)rid  named  "Inimitable." 
Mr.  M.  detailed  the  precautions  taken  to  avoid  the  use  by  the 
flower  of  its  own  pollen.  This  one  exhibited  was  the  onl}*^  one 
that  had  foliage  and  habit  exactly  like  its  female  parent,  and  the 
flowers  were  also  alike  in  every  particular.  The  five  remaining 
had  not  yet  flowered,  but  were  more  or  less  unlike  the  female  pa- 
rent, and  unlike  each  other  in  appearance.  The  foliage  of  one 
yet  to  flower  was  very  much  like  the  male  parent;  and  one  plant 
which  had  been  destroyed  by  an  accident  last  summer  was  exactly 
like  the  male  parent. 

The  chief  point  of  interest  was  that  the  pollen  from  one  single 
flower,  operating  in  one  single  pistil,  and  resulting  in  one  single 
berry,  should  produce  such  a  dissimilar  progeny. 

Note  on  the  Adoption  of  an  Ant-Queen, — Mr.  McCooK  reported 
the  following  case  of  the  adoption  of  a  fertile  queen  of  Gremato- 
gaster  lineolata^  a  small  black  ant,  b}'  a  colony  of  the  same  spe- 
cies. The  queen  was  taken  in  Fairmount  Park  April  ICth,  and 
on  May  14th  following  was  introduced  to  workers  of  a  nest  taken 
the  same  day.  The  queen  was  alone  within  an  artificial  glass 
formicary,  and  several  workers  were  introduced.  One  of  these 
soon  found  the  queen,  exhibited  much  excitement,  but  no  hostil- 
ity, and  immediately  ran  to  her  sister  workers,  all  of  whom  were 
presently  clustered  upon  the  queen.  As  other  workers  were 
gradually  introduced  they  joined  their  comrades  until  the  bod}' 
of  the  queen  (who  is  much  larger  than  the  workers)  was  nearly 
covered  with  them.  They  appeared  to  be  holding  on  by  their 
mandibles  to  the  delicate  hairs  upon  the  female's  body,  and  con- 
tinually moved  their  antennae  caressingly.  This  sort  of  attention 
continued  until  the  queen,  escorted  by  workers,  disappeared  in 
one  of  the  galleries.  She  was  entirely  adopted,  and  thereafter 
was  often  seen  moving  freely,  or  attended  by  guards,  about  the 
nest,  at  times  engaged  in  attending  the  larvae  and  nymphs  which 
bad  been  introduced  with  the  workers  of  the  strange  colon}'. 
The  workers  were  fresh  from  their  own  natural  home,  and  the 
queen  had  been  in  an  artificial  home  for  a  month.  As  among 
ants  the  workers  of  diflerent  nests  aie  usually  hostile  to  each 
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other,  this  adoption  of  an  alien  queen  is  an  example  of  the  strong 
instinct  which  controls  for  preservation  of  the  species. 


April  8. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-five  persons  present. 


April  15. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirt^^-three  persons  present. 

The  followinor  papers  were  presented  for  publication: — 

"  Placenta  of  Macacus  Cynomolgus."  By  H.  C.  Chapraan, 
M.D. 

*'  Description  of  a  new  species  of  Chirocephalus."  By  John  A. 
Ryder. 

The  death  of  Isaac  Haj^s,  M.D.,  a  member,  was  announced. 

On  Special  Fecundity  in  Plants — At  the  meeting  of  the  Botani- 
cal Section,  Mr.  Thomas  Meehan  exhil)ited  specimens  and  re- 
marked on  the  curious  fact  that  special  fecundity  was  not  con- 
fined to  individuals  of  any  one  species  of  i)lants,  hut  the  species 
themselves  often  exhibited  [)eculiar  fertility,  as  other  si)ecies  again 
were  cliaracterized  by  an  indisposition  to  i)i'oduee  seed.  Occa- 
sionally whole  families  or  natural  orders  of  plants  exhibited  these 
peculiarities,  \\\  our  greeu-houses  the  Begonia^  which  has  male 
and  female  flowers  separately  on  the  same  plant,  some  species  had 
an  uniisnal  preponderance  of  fertile  female  flowers;  others,  as,  for 
instance,  7>Vr/o/r/r/  (jlaucophtjUa^  had  never  borne  a  female  flower 
within  his  observation.  The  race  of  Primroses  were  famous  for 
an  apparent  abhorrence  of  their  own  pollen,  rarel}'  producing 
any  seeds  unless  the  plant  had  the  chance  to  receive  pollen  from 
some  other  })lant;  but  the  Madeira  Primrose — riHmula  involu- 
cra/a — was  a  remarkable  self-fertilizer,  and  every  flower,  appa- 
rently under  the  most  varied  circumstances,  })roduced  an  immense 
quantity  of  seeds.  As  illustrations  of  the  infertility  of  some 
natural  families,  Asclei)iadii\3  and  Apocynacea?  were  quoted.  In 
these  we  have  the  common  lioya  or  **Wax  i)lant,"  the  Oleander, 
the  common  Silk-weeds,  in  which  thousands  of  flowers  are  pro- 
duced for  every  one  that  results  in  a  seed  vessel.  In  this  part  of 
the  world  at  least  the  *^  Trailing  Arbutus"  rarely,  if  ever,  pro- 
duces [lerfect  seed. 
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April  22. 
The  President,  Dr.  Rusciienberger,  in  the  chair. 
Twenty-seven  persons  present. 

Notice  of  a  New  Pauropod. — Mr.  J.  A.  Ryder  described  a  new 
m^'riapod  which  he  had  recently  discovered,  and  which  turned 
out  to  be  nearly  allied  to  the  form  described  by  Sir  John  Lubbock 
under  the  name  of  Fauropus.  The  specimens  which  the  speaker 
had  obtained  were  five  in  number,  and  had  but  six  segments,  fewer 
than  any  other  known  member  of  the  group,  whilst  the  number  of 
pairs  of  legs  was  nine,  the  same  as  in  Fauropus^  which  is  very 
strong  evi/lence  that  the  specimens  are  adults.  The  following 
characterization  of  the  genus  and  species  was  proposed: — 

Eurypauropus  spinosus^  gen.  et  sp.  nov.  Body  segments  six 
in  number,  sixth  exceedingly  rudimentary;  antennae  five-jointed; 
legs  in  nine  pairs,  equidistant;  tergal  sclerites  laterall}'^  expande(l 
so  as  to  conceal  the  legs  almost  entirelj'  when  the  animal  is  viewed 
from  above,  and.  covered  with  fine  tubercles  which  are  joined  to 
each  other  by  raised  lines ;  appressed  curved  spines  are  also  scat- 
tered over  their  surface  in  less  number,  and  also  fringe  their  mar- 
gins, being  disposed  at  regular  intervals;  the  spines  and  lines 
give  the  dorsal  surface  of  the  little  creature  a  slightl}^  silky  lustre 
when  viewed  with  reflected  light.  Color  a  delicate  light  brown. 
Mouth-organs  the  same  as  in  the  first-described  genus.  No  evi- 
dence of  eyes  could  be  detected.  Length  ^^gth  of  an  inch  ;  width 
about  y'^th  of  an  inch.  Habitat  in  Fairmount  Park,  Philadel- 
phia, east  and  west  of  Schu3'lkill,  under  decaying  wood. 

The  tergal  sclerites  are  much  tliicker  than  in  Fauropua^  having 
the  characteristic  brown  color  of  chitin  when  viewed  with  trans- 
mitted light.  The  antennte  have  the  terminal  globular  hyaline 
body  with  a  long  pedicle  as  in  Fauropus  pedunculatua.  The  t3'pe 
is  the  most  distinct  form  discovered  since  the  detection  of  the 
first  known  representatives  in  England  in  1866,  and  also  extends 
the  geographical  range  of  the  family,  and  does  much  towards  fully 
establishing  the  Fauropoda  as  a  distinct  order  of  myriapods. 

Do  Snakes  Sivalloio  their  Young? — Mr.  Meehan  remarked  that 
European  zoologists  yet  seemed  incredulous  that  young  snakes 
would  enter  their  mothers'  mouths  for  protection  when  Irightened. 
He  had  witnessed  such  an  occurrence,  but  it  had  been  suggested 
that  his  eyes  deceived  him.  Professor  Brown  Goode  had  collected 
evidence  sufficient,  he  thought,  for  American  zoologists  to  believe 
in.  Similar  facts  came  to  us  from  Australia.  He  read  a  part  of  a 
letter  to  himself  from  Baron   Ferdinand  Von  Mueller,  of  Mel- 
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bourne,  statinor  that  two  observers,  whom  Dr.  M.  believed  perfectly 
credible,  had,  independently  of  each  other,  witnessed  similar  pro- 
tection in  that  country. 

Dr.  Kenderdine  said  he  had  personally  seen  a  case  where  a  garter 
snake  so  protected  its  young. 

3Iode  of  Depositing  Ant-eggs — Mr.  McCooK  stated  that  a  queen 
of  the  black  carpenter  ant,  Camponotus  Pennsylvanicus^  which 
had  long  been  kept  in  an  artificial  nest,  had  once  been  seen  in  the 
act  of  depositing  an  egg.  The  queen  was  at  the  time  clinging  to 
the  side  of  a  hollow  in  the  surface  of  the  earth,  almost  in  a  verti- 
cal position.  The  usual  body-guard  of  workers  quite  surrounded 
her,  continually  touching  her  with  their  antennae.  The  egg  was  a 
white  cylindrical  object,  about  one-eighth  of  an  inch  in  length.  It 
was  about  two  minutes  in  escaping  from  the  body,  and  as  soon  as 
dropped  was  carried  below  within  the  galleries  by  a  worker.  The 
queen  was  never  left  by  her  body-guard,  who  sought  to  control 
her  movements  by  pressing  around  her,  blocking  up  the  path 
which  she  wished  to  take.  Frequently  more  vigorous  persuasions 
were  used,  an  antenna  or  leg  being  grasped  by  a  worker,  and  the 
queen  thus  pulled  backward.  She  made  no  attacks  upon  her  guard, 
but  often  stubbornly  held  her  own  way;  though  commonly  yield- 
ing more  or  less  graciously  to  her  attendants.  This  colony  had 
been  received  from  the  Allegheny  Mountains  in  December,  within 
tlieir  formicary  in  an  oak  bough,  in  which  they  were  hibernating, 
being  quite  stiff  with  cold.  They  immediately  revived  in  the 
warmth,  and  were  healthy  and  active  during  the  following  spring. 
The  queen  survived  until  September  following,  and  would  doubt- 
less have  lived  longer  had  she  not  been  neglected  during  a  pro- 
longed absence  in  summer.  She  outlived  all  her  subjects,  and  was 
cerliiinly  more  than  a  year  old. 


April  29. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-eight  persons  present. 

Note  on  the  jllaryiage-ftl'/hts  of  Lof^ius  flavus  and  Myrmica 
lohrivornis. — Rev.  H.  C.  McCooK  remarked  that  the  first  named 
ant  is  one  of  the  most  familiar  objects  in  nature.  Its  small 
diisk3-yeUow  workers  ma}'  be  seen  in  every  American  lawn,  walk, 
field,  and  yard,  throwing  up  its  fragile  monndlets  of  sand-pellets, 
and  swarming  upon  particles  of  fruit,  crumbs,  bones,  dead  insects, 
and  all  manner  of  sweets.  It  is  quite  cosmoi)olitan  in  its  distri- 
bution, and  is  well  known  in  Europe.  The  following  observation 
of  the  annual  niarriage-fli<iht  of  the  sexes  was  made  September  5, 
1878,  in  the  vicinity  of  IMiiladelphia.     The  nests  observed  were 
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located  directly  in  and  on  the  grassy  border  of  a  trodden  path  in 
a  farmyard.  At  4  P.  M  the  males  and  females  were  seen  coming 
out  and  re-entering  the  gate,  amid  great  excitement  on  the  part  of 
the  workers.  Tlie  females  particularly  were  followed  by  workers 
wlio  "teased"  them  occasionally  by  gently  nipping  tliem  with  their 
mandibles.  The  flight  of  tlie  young  queens  was,  with  few  excep- 
tions, made  from  the  top  of  stalks  of  grass,  where  they  clung  for 
several  minutes,  poising  themselves,  spreading  their  wings,  and 
swaying  up  and  down.  Even  to  these  elevations  the  workers  fol- 
lowed them,  hastening  their  flight  by  occasional  "nips."  When 
the  queen  rose  in  flight,  there  was  no  evidence  of  feebleness  or 
inexperience,  except,  in  some  cases,  a  slight  tendency'  to  a  zig-zag 
course  for  tlie  first  few  yards.  The  flight  was  then,  and  in  most 
cases  from  the  very  first  also,  strong  and  in  a  straight  course.  The 
insect  first  rose  to  a  height  of  about  20  feet,  which  was  soon  in- 
creased to  40,  50,  and  even  60  feet  (estimated),  and  this  latter 
height  was  maintained  until  the  form  was  lost  to  sight.  He  was 
able  to  follow  the  ants  in  several  instances  to  a  distance  of  more 
than  300  feet^  before  the}-  disappeared,  at  which  time  they  gave 
no  sign  of  alighting.  Some  were  seen  to  alight  at  the  distance  of 
60  and  80  feet;  others  flew  into  a  large  buttonwood  tree  within 
30  feet  of  the  nest. 

The  flight  was  in  every  case  solitary,  and  was  in  all  directions, 
although  generally  in  the  direction  of  the  breeze.  The  males 
were  in  the  mean  time  continualh'  taking  flight,  urged  thereto  by 
teasing  workers,  each  separatel}^,  and  wholl}'^  indepeudent  of  other 
males  and  of  the  females,  as  to  the  time  and  direction  of  flight. 
This  fact  led  Mr.  McCook  to  infer  that  the  pairing  of  the  sexes 
must  have  occurred  within  the  nest  before  departure  therefrom. 
Except  in  the  case  of  those  individuals  who  lit  upon  the  button- 
wood  tree,  there  appeared  no  opportunity  for  a  meeting  after 
flight.  There  was  nothing  in  all  the  facts  to  suggest  the  idea  of 
a  future  consort.  The  same  feature  of  independent  and  solitary 
flight  of  the  sexes  had  been  observed  in  the  swarming  of  the  Shin- 
ing  Slave-maker  Polyergus  lucidus.  This  is  in  marked  contrast 
with  the  habit  of  some  other  ants  as  illustrated  in  an  observation 
subsequently  given. 

Before  taking  flight  the  L,  fiavus  females  spent  some  time  in 
combing  and  cleansing  themselves.  A  female  was  placed  among 
the  workers  of  another  nest  not  more  than  a  yard  distant  from  her 
own,  in  order  to  test  the  treatment  of  an  alien.  She  was  immedi- 
ately attacked  fiercely,  and  would  no  doubt  have  been  soon  killed 
had  she  not  been  removed.  In  two  formicaries  from  which  the 
above  marriage-flight  occurred,  it  was  observed  that  the  doors 
were  closed  about  4.V  P.  M.  by  bits  of  dry  grass  and  pellets  of  soil. 
The}'  so  remained  during  the  night,  or  at  least  were  found  closed 
in  the  morning.  Three  days  thereafter  several  males  were  found 
nestled  under  a  cliip  by  the  roadside.     As  soon  as  the  chip  was 
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K0TE8  OK  THE  AMPHIUIIA. 


BY  HENRY  C.  CHAPMAN,  M.D. 


On  looking  over  general  works,  like  those  of  Owen,  Hnxl^j, 
Milne  E<1  wards,  Qegenhnur,  Stannins,  etc.,  in  refereuce  to  tbe 
anatomy'  of  the  Perrenibrandiiatc  Balraciiin,  I  Gnd  that  the  Am* 
phiuma  is  only  referred  to  in  a  general  way,  and,  with  the  excep- 
tion of  CuvierV  memoir,'  I  do  not  know  of  any  special  paper 
having  been  published  on  the  structure  of  that  animal.  Having 
dissected  the  Amphiuma  that  recently  died  at  the  Zoological  Oar- 
den,  I  thought  that  it  might  not  be  uninteresting  to  notice  the 
disposition  of  its  internal  organs.  The  specimen  was  a  male,  aD«l 
measured  twenty-nine  inches.  As  regards  the  alimentary  canal, 
the  only  dilTerence  that  I  noticed  in  my  specimen,  as  coroparetl 
with  that  described  by  Cuvier,  was  that  the  rectum  did  not  ex- 
hibit the  constrictions  seen  in  the  figure  of  his  sjK'cimen.  In  other 
respects,  such  as  the  longitudinal  folds  of  the  stomach,  the  o|>eii* 
ings  into  the  cloaca,  etc.,  they  were  alike.  The  liver  and  apleeu 
were  large,  and  there  was  a  distinct  pancreas.  The  lungs  were 
well  developed,  and  attained  a  length  of  thirteen  inches,  which 
may  serve  to  explain  the  fact  of  the  animal  being  able  to  remain 
under  wat(*r  such  a  length  of  time.  The  heart  differs  from  that 
of  the  siren  in  that  the  auricles  are  not  fringed  to  the  same  ex- 
tent. The  ventricle  is  large  and  muscular,  and  is  separntccl  lh>a 
the  bulbus  arteriosus  bv  a  short  and  narrow  constriction.  Tlie 
bulbus  bifurcates  each  branch  at  once,  then  subdivides  into  the 
pulmonary  artery  and  a  branchial  vessel.  The  latter  winda  around 
the  pharynx,  and,  meeting  its  fellow  of  the  opposite  side,  the  two 
form  the  aorta.  From  the  branchial  vessel  are  given  off  cephalic 
and  hyoid  branches.  The  blood  is  returned  from  the  lung  to  the 
heart  by  a  pulmonary  vein.  As  compared  with  Siredon^  3i9'no- 
branch un^  Siren,  Proteun^  and  even  with  the  closely  allied  Metuh 
jtona^  Amphiuma  exhibits  a  very  simple  and  concentratetl  type  of 
circulation.  1  di<l  not  notice  anything  peculiar  about  the  branches 
given  off  by  the  aorta,  which  1  examined  through  its  length;  the 
vessels  supplying  the  Wolffian  bodies  were  large.     The  bladder 

'  Cuvier  Mcnioircs  du  Mutee.  2  op.  cit.,  pi.  1,  fig.  2,  tome  14th. 
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The  fact  is  interesting  as  indicating  the  origin  of  formicaries  from 
single  qneens,  as  myrmecologists  have  supposed  to  be  frequently 
if  not  commonly  the  case.  Further,  as  showing  the  ability-  of  a 
large  number  of  ants  (tliis  nest  was  reported  to  consist  of  vast 
numbers)  to  maintain  active  life  under  quite  circumscribed  environ- 
ment. The  insects  sheltered  in  such  numbers  by  old  trees  may 
have  furnished  a  large  portion  of  the  food  supply.  The  speci- 
mens brought  by  Mr.  Wilcox  were  taken  from  a  colony  on  the 
land,  which  he  supposed  to  be  identical  with  the  swamp-tree  nest, 
and  were  examples  of  Camponotus  esuriens^  Smith. 

Henry  W.  Stelwagon,  M.D.,  Henry  T.  Coates,  Wm.  S.  Magee, 
James  F.  Magee,  J.  J.  Kirkbride,  M.D.,  and  Robert  Meade  Smith, 
M.D  ,  were  elected  members. 

The  following  were  ordered  to  be  printed: — 
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PLAGEKTA  OF  MAGACTT8  CTKOMOLOOUS. 
BY  HENRY  C.  CHAPMAN,  M.D. 

Comparativel}'  little  is  known  concerning  the  festal  comlition  of 
monkeys.  In  those  of  the  New  World  (Platyrhina)  the  plai*enU 
is  single.  As  regards  the  Anthropoids  the  placentAtion  in  the 
Gorilla  and  Ourang  is  unknown ;  in  the  Chimpanzee  the  orgao  is 
single ;  in  the  Ilylobates  it  is  double.  In  the  remaining  Old  Worid 
monkeys  (Catarhina)  the  placenta  is  usually  described  aft  being 
double.  Thus  Prof.  Owen  observes,  "in  the  tailed  Catarhina  Ibe 
placenta  is  double,  the  two  benig  distinct  and  apart/**  According 
to  Prof.  Milne  Edwards,  "chez  les  autres  singes  de  Pancien  con- 
tinent  cet  organe  est  divise  en  deux  lol)es  bien  distincts.'**  Prot 
Huxley  states,  "that  the  placenta  is  often  bilobed."*  In  the  genera 
Kdsalra^  Semnopithecna^  Cercopithecutt^  according  to  Brescbet,* 
and  in  the  Macacm^  nemestrinui^^  according  to  Prof.  Rolleslon,* 
the  placenta  is  double.  In  the  case  of  the  Macacun  nemeHlrinutf 
I  have  contirmed  Prof.  Rolleston's  observation  in  two  instances* 
Having  recently'  made  a  post-mortem  examination  of  a  pregnant 
Mararun  cynomolijua^  which  died  at  the  Philadelphia  Zoological 
Ganlen,  of  phthisis,  I  was  surprised  to  find  on  opening  the  uterua 
that  the  placenta  was  single,  contrary*  to  what  might  have  been 
ox|)eeted.  As  the  opportunity  rarely  presents  itself  of  examining 
in  i<i(n  the  fa*tus  and  membranes  of  a  monkey,  it  appears  to  me 
projwr  to  communicate  the  results  of  my  diss(*ction.  In  opening 
the  ut4*rus  I  found  that  it  measured  from  side  to  side  7  inches, 
and  was  Jth  inch  thick.  The  placenta,  single  and  discoid  in  form, 
measured  3.1  inches  in  its  longest  diameter,  and  2}  inches  in  its 
shortest.  The  umbilical  cord  was  7  inches  in  length  and  consisted 
of  the  umbilical  vein  and  the  two  hypogastric  arteries.  The  um* 
bilical  vein  passed  into  the  liver  of  the  ftetus,  and  the  hypogastric 
arteries  into  the  internal  iliacs.  The  fa*tus  measured,  from  crown 
of  heail  to  tail,  OJ  inches,  the  tail  itself  measuring  7  inches.     In 

'  Com |>ii rati vr  Aimtoiny,  vol.  iii.,  p.  748. 

*  Anatomie  Coinpan*'*.  Torn**  n«Miviemo,  p.  554. 

•  Anitomy  of  Vi*rl«'brales.  p.  402. 

«  Etudej*  »ur  Ta-uf.  »  Trans,  of  Zool.  Society.  18C5. 
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was  long  and  narrow,  measuring  nine  inches:  it  opened  into  tlie 
cloaca.  1  can  only  account  for  the  great  length  of  the  bladder  in 
the  Amphiuma  and  Siren  on  the  supposition  that  it  represents  a 
sort  of  rudimentary  allantois.  This  view  is  strengthened  hy  the 
fact  of  the  Amphiuma  having  very  simple  limbs,  and  in  this 
respect  also  foreshadowing  higher  tj^pes  of  life.  The  urogenital 
apparatus  in  its  general  arrangement  resembles  that  of  the  newt 
( Triton  Urniatus),  The  testicle,  however,  was  undivided,  and 
measured  five  and  a  half  inches  in  length;  it  was  situated  in  the 
posterior  third  of  the  bod}^  cavity.  From  the  testicle  six  or  seven 
efferent  ducts  pass  transversely  outward  to  the  remains  of  the 
upper  part  of  the  Wolffian  body,  represented  by  a  chain  of  dilata- 
tions. From  this  embryonic  remnant  pass  about  twelve  tubes  into 
a  common  uro-genital  duct,  which  measures  nine  inches.  This 
duct  runs  in  a  wavy  course  until  it  reaches  the  lower  part  of  the 
Wolffian  bod3%  or  the  so-called  kidney.  Here  the  duct  becomes 
straight,  and  lies  on  the  outside  of  the  Wolffian  body,  from  which 
it  collects,  through  small  tubes,  the  urine.  This  common  uro- 
genital duct  opens  into  the  cloaca  posteriori}^  to  the  bladder.  I 
was  able  by  pressing  upon  the  duct  to  squeeze  a  considerable 
amount  of  semen  through  its  opening  into  the  cloaca,  which  gave 
ine  the  opportunity  of  examining  the  spermatozoa.  These  bodies 
did  not  exhibit  a  very  well  defined  head,  but  one  end  was  obtuse 
and  the  other  tapered  off  tail-like.  Just  between  the  cloaca  and 
abdominal  wall  I  found  coiled  up  a  nematoid  worm,  which  may 
be  the  Ascaris  unguiculaia,  1  found  what  seemed  to  be  also  the 
same  worm  in  an  encysted  condition  in  the  intestine  and  in  the 
mesentery. 


■k. 
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PLACENTA  OF  MACACTT8  CYNOMOLOGTIS. 
BY  HENRY  C.  CHAPMAN,  M.D. 

Comparatively  little  is  known  concerning  the  fuetal  condition  of 
monkeys.  In  those  of  the  New  World  (Platyrhina)  the  placenta 
is  single.  As  regards  the  Anthropoids  the  placentAtion  in  the 
Gorilla  and  Ourang  is  unknown ;  in  the  Chimpanzee  the  organ  is 
single ;  in  the  Hylobates  it  is  double.  In  the  remaining  Old  World 
monkeys  (Catarhina)  the  placenta  is  usually  described  as  being 
double.  Thus  Prof.  Owen  observes,  ''in  the  tailed  Catarhina  the 
placenta  is  double,  tiie  two  being  distinct  and  apart."^  According 
to  Prof.  Milne  Edwards,  "chez  les  autres  singes  de  Pancien  con- 
tinent cet  organe  est  divis^  en  deux  lobes  bien  distincts."*  Prof. 
Huxley  states,  "that  the  placenta  is  often  bilobed."*  In  the  genera 
Nasalis^  Semnopithecus^  Cercopithecus^  according  to  Breschet,* 
and  in  tiie  Macacus  nemestrinus^  according  to  Prof.  RoUeston,* 
the  placenta  is  double.  In  the  case  of  the  Macacus  nemesirinus 
I  have  confirmed  Prof.  RoUeston's  observation  in  two  instances- 
Having  recently  made  a  post-mortem  examination  of  a  pregnant 
Macacus  cynomolgus^  which  died  at  the  Philadelphia  Zoological 
Garden,  of  phthisis,  I  was  surprised  to  find  on  opening  the  uterus 
that  the  placenta  was  single,  contrary  to  what  might  have  been 
expected.  As  tlie  opportunit}'  rarely  presents  itself  of  examining 
in  situ  the  fa'tus  and  membranes  of  a  monkey,  it  appears  to  me 
proper  to  eomnuinicate  the  results  of  my  dissection.  In  opening 
the  uterus  I  found  that  it  measured  from  side  to  side  T  inches, 
and  was  ^th  inch  thick.  The  placenta,  single  and  discoid  in  form, 
measured  3.1  inches  in  its  longest  diameter,  and  2i  inclies  in  its 
shortest.  The  umbilical  cord  was  7  inches  in  length  and  consisted 
of  the  umbilical  vein  and  the  two  hypogastric  arteries.  The  um- 
bilical vein  passed  into  the  liver  of  the  foitus,  and  the  h3'poga8tric 
arteries  into  the  internal  iliacs.  The  fa?tus  measured,  from  crown 
of  head  to  tail,  Gi  inches,  the  tail  itself  measuring  7  inches.     lu 

'  Comparative  Anatomy,  vol.  iii.,  p.  748. 

2  Anatoniie  Comparce,  Tome  neuvieme,  p.  554. 

*  Anatomy  of  Vertebrates,  p.  402. 

*  Etudes  sur  Ta^uf.  ^  Trans,  of  Zool,  Society,  1805. 
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reference  to  the  membranes,  the  amnion  and  chorion  adhered 
together  andwere  in  contact  with  the  decidua.  As  the  pregnancy 
was  far  advanced,  I  cannot  state  whether  there  was  a  decidua  re- 
fiexa,  at  least  it  was  undistinguishable  from  the  decidua  vera.  In 
every  respect  the  disposition  of  all  the  parts  strikingly  resembled 
those  of  the  human  being  under  similar  conditions. 
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May  6. 
The  President,  Dr.  IU'schenberger,  in  the  chair. 
Thirt3'-one  persons  present. 

Pnirinfj  of  Sjnder^^  Lint/phia  marginafn, — Rev.  FT.  C-  McCoOK 
reniarki'd  tluit  on  the  iifii»rnoc>n  of  June  14,  1S7H,  he  witne*^H 
the  pairing  of  a  niale  and  fiMuah*  of  Linyphia  marginata  at  Bell- 
wood,  HUiir  Co ,  Tenna.  The  sjiiders  were  first  observtnl  at  a 
qnartfr  Iwlore  4  oVh>ck  P.  M.  Tiiey  were  hanging  inwrteil  in 
the  (ic)ine-sha|M'd  nest  of  tiie  species,  in  line  with  each  other,  and 
about  three  (juarters  inch  apart.  Kach  iuing  within  a  Min.iller 
dome,  delicately  hnt  perceptibly  defined,  that  rose  within  the 
Hununit.  These  were  perhaps  formed  by  the  outupread  fevt  draw- 
ing down  the  inner  surface  of  the  dome 

The  position  of  these  individuals  seeming  to  indicate  the  act 
of  copuh»tion,  he  arranged  himself  before  them  as  comfortahh*  a« 
possible  for  observation.  The  nest  was  hung  from  the  lower  sur- 
face of  an  end  of  a  plank  that  jutted  over  from  a  pile  of  lumber, 
alKKit  two  and  a  half  feet  from  the  ground,  so  that,  seate«1  Itefore 
the  nest,  his  face  was  on  a  level  with  the  spiders.  The  loale 
reached  out  one  foot  cautiously  toward  the  female,  pulling  ii|>OD 
the  threads,  lie  turned  a  u)oment  to  adjust  the  bl(H*k  on  which 
he  sat,  and.  C)n  again  lo<»king,  the  two  were  in  embrace.  The 
female  was  sus|KMMled  in  the  same  position  as  l)efore,  althongh 
turned  at  right  angles  to  the  line  on  which  she  hung  when  firat 
seen.  The  head  ot  the  male  was  laid  against  the  sternuna  of  the 
female,  the  abdomen  inclined  a  little  upward,  the  forelegs  inter- 
loekfd  with  or  rather  interlaid  upon  those  of  the  female.  Both 
spid<*rs  were  susjiendc'd  by  threads,  in  the  normal  way.  This  was 
at  '.»  minutes  U't'ore  4  P.  M.  After  a  moment*s  embrace  the  |>air 
separatetl ;  the  female  made  a  circuit  of  the  lower  part  of  the 
donif,  moving  in  an  excited,  jerking  manner,  then  returne<l  to  the 
summit.  The  male  appr<»a(-hed,  the  f(*male  stretching  out  her 
foreh-j:*.  somewhat,  as  lie  laid  his  two  forelegs  within  them,  which 
p«i».iti«»n  was  maintained,  as  was  the  relative  position  of  the  two 
durini:  the  entire  period  of  copulation.  The  female  during  the 
act  remained  prrfei'tly  motionle^^s  exce[)t  an  occasional  twitching 
of  the  :ipfX  of  the  al»4lomen. 

The  two  terminal  bulb'^  upon  the  male  palp  were  laid  upon  the 
epii:\nnin  of  the  female,  and  premised  downwanl.  From  one  of 
\\\i->\'  i-«'Ufd  the  *•:!(•.  a  l'r:in-'«li:ip<'d  organ,  of  a  bright  anilK^r  cfdor. 
an<l  t  i:i:i*«liict-nt,  \^lllcll  hIhhic  )>i  ill::uitlv  in  the  sun  that  fell  full 
up«»n  It  tVniii  tlir  wr^t.  It  rrninined  thu?*  projected,  held  bf»lween 
the  tiiiu«i-like  tut'ti-d  hi>rn  <^f  the  bulb,  for  a  brief  space*,  was  then 
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indistinctly  the  segments  of  the  organ.  Total  length  of  the  pro- 
boscis, when  extended,  about  three  times  that  of  the  claspers. 
Total  length  12-14  mm.     Habitat,  Woodbury*,  New  Jersey. 


Head  of  male  with  proboscidiform  organs  uncoiled,  from  the  side.  Sara",  viewed  from 
before,  with  proboscldiforin  organs  colled  up  aud  retracted  between  the  cluspers.  Head  of 
female  from  above. 

I  name  the  above  species  in  honor  of  Mr.  D.  S.  Holraan,  Actu- 
ary of  the  Franklin  Institute,  in  recognition  of  the  services  he  has 
rendered  in  devising  methods  for  studying  living  objects,  both 
large  and  small,  under  the  microscope,  and  to  whom  I  am  also  in- 
debted for  the  specimens  from  which  the  above  description  has 
been  taken. 

The  detection  of  a  member  of  the  genus  in  this  country  is  very 
interesting,  hut  less  so  than  the  detection  of  Pauropus  huxleyi 
Lubbock,  in  the  vicinity  of  Philadelphia,  without  any  difference,  as 
far  as  Mr.  Lubbock's  excellent  plates  of  English  specimens  would 
enable  one  to  judge,  that  would  make  it  even  a  varietj^,  although 
removed  by  more  than  3000  miles  of  ocean  from  its  congeners. 
It  has  been  suggested,  however,  that,  inasmuch  as  Philadelphia  is 
an  old  English  settlement,  Pauropus  may  have  been  introduced, 
but  in  the  case  of  Chirocepkalus  such  an  explanation  is  less  open 
to  acceptance. 


PEO0XBDIMO8  Or  THK  AOADIMr  Of  [IVn- 


Mat  6. 

The  President,  Dr.  Rubohxnbkbokr,  fn  the  cbitir. 
Thirty-one  persona  present. 

Pairing  of  Bpidern,  Linyphia  marginala. — Rev.  H,  C.  McCooK 
remarked  that  on  the  afternoon  of  June  H,  1878,  he  witnessed 
the  pairing  of  a  male  and  Temale  or  Linyphin  marginala  at  IIi^ill- 
wood,  Blair  Co.,  Fenna.  The  spiders  were  first  observed  at  a 
quarter  berore  4  o'clock  P.M.  They  were  hnnging  inverted  in 
the  dome-shaped  neat  of  the  species,  in  line  nith  each  other,  and 
about  threequarters  inch  apart.  Each  hntig  wiiliiii  n  smitller 
dome,  delicately  but  perceptibly  deflned,  that  rose  within  llie 
summit.  These  were  perhaps  formed  by  the  outspread  feet  draw- 
ing down  the  inner  surface  of  the  dome 

The  position  of  these  individuals  seeming  to  indicate  the  act 
of  copulation,  he  arranged  himself  before  them  as  comfoi-tnhly  na 
possible  for  olwervation.  The  nest  was  hung  IVom  ihc  low<>i-  sur- 
face of  an  end  of  a  plank  that  Jutted  over  fronrn  ]iile  of  luiiil>er, 
about'two  and  a  half  feet  from. the  ground,  ao  that,  senle'l  hi^rore 
the  D4st,  his  face  was  on  a  level  with  the  spidt.'rs.  The  lu&le 
reached  out  one  foot  cautiously  toward  the  female,  pulling  upon 
the  threads.  He'turned  a  mnment  to  adjust  the  l>liii.'k  w  wliich 
be  sat,  and,  on  again  looking,  the  two  were  in  embrace.  The 
female  was  suspended  in  the  same  position  as  before,  although 
turned  at  right  angles  to  the  line  on  which  she  hung  when  first 
seen.  The  head  of  the  male  was  laid  against  tlie  sternum  of  the 
female,  the  a))domen  inclined  a  little  upvran),  the  forelegs  inter- 
locked with  or  rather  interlaid  upon  those  of  the  female.  Both 
spiders  were  suspended  by  threads,  in  the  normal  way.  This  was 
at  9  minutes  before  4  P.  M.  After  a  moment's  embrace  tlie  pair 
separated  J  the  female  made  a  circuit  of  the  lower  part  of  the 
dome,  moving  in  an  excited,  jerking  manner,  then  returned  to  the 
summit.  The  male  approached,  the  femnie  stretching  out  her 
forelegs  somewhat,  as  he  laid  Iiis  two  forelegs  within  them,  which 
position  was  m.iintnined,  as  was  tlie  relative  position  of  the  two 
during  the  entire  period  of  copulation.  The  female  during  the 
act  remained  perfectly  motionless  except  an  occasional  twitching 
of  tlie  apex  of  the  aluioinen. 

The  two  terminal  bulbs  upon  the  male  palp  were  laid  upon  the 
epigynum  of  the  female,  and  pressed  downward.  From  one  of 
these  issued  the  snc,  a  heiin-sh.iped  organ,  of  a  bright  aml*er  color, 
and  translucent,  which  shone  lirilliantly  in  the  sun  that  fell  full 
upon  it  from  the  west.  It  rcm.iincd  thus  projected,  held  between 
the  finger-like  tufted  horn  of  tlie  hnlb,  for  a  biief  space,  was  then 
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gradually  contracted  and  withdrawn  within  the  black  corneous 
bulb,  which  was  meanwhile  pressed  eagerly  against  the  epigynum. 
A  small  elbow  or  projection  upon  the  upper  part  of  the  bulb 
seemed  to  press  within  the  spermatlieca  of  the  epigynum.  The 
two  bulbs  were  laid  simultaneously  upon  the  tubes  of  the  sperma- 
thecffi,  but  the  inflated  sac  appeared  in  but  one  bulb  at  a  time ; 
the  latter  action  alternated  in  the  bulb.  There  was  a  prolonged 
squeezing  motion  of  the  bulbs,  as  though  pressing  into  the  sper- 
mathecffi,  and  at  times  a  corresponding  motion  in  the  abdomen 
of  the  female,  especially  at  the  apex.  With  this  exception  the 
female  remained  motionless  during  the  whole  period  of  copulation. 
After  application  as  above  the  male  bulb  was  slowly,  for  the  most 
part,  but  sometimes  rapidly,  raised,  bent  upward,  and  apparently 
clasped  upon  the  falces  or  lower  margin  of  the  face,  which  parts 
of  course  were  upward.  Three  or  four  movements  back  and  forth 
in  this  clinched  position  followed,  when  the  series  of  motions 
above  described  was  repeated. 

In  the  meanwhile  the  other  bulb  remained  upon  the  other  tube 
until  the  first  bulb  began  to  descend,  when  it  in  turn  was  elevated, 
and  the  same  motion  made.  As  the  bulb  descended  the  sac  began 
to  inflate  and  issue.  Tlie  above  is  the  process  as  it  was  quite 
regularly  repeated.  Sometimes,  however,  both  bulbs  were  clinched 
upon  the  falces  at  the  same  time;  sometimes  the  movements  of 
the  bulb  were  more  rapid  than  at  others.  The  bulbs  had  the 
appearance  of  having  been  moistened  bj'^  some  secretion,  present- 
ing the  peculiar  gloss  which  a  colorless  liquid  gives  to  a  black 
surface,  but  he  could  see  no  secretion  otherwise,  although  he  was 
able  at  any  time  to  use  his  pocket  lens  with  the  exercise  of  a  little 
care. 

At  twenty  minutes  before  6  six  o'clock  he  was  compelled  to 
leave,  at  which  time  the  pair  had  been  in  embrace  one  hour  and 
forty-nine  minutes.  At  six  o'clock  twenty-eight  minutes  he  returned, 
and  found  the  pair  in  precisely  the  same  positions.  He  remained 
five  minutes,  and  then  left  an  intelligent  young  man  at  the  post, 
with  full  instructions  as  to  points  of  observation.  He  reported 
that  at  thirteen  and  a  half  minutes  to  seven  P.  M.  the  pair  parted 
very  suddenly.  The  male  ran  downward  to  a  portion  in  the  lower 
margin  of  the  dome  pursued  by  the  female,  who  stopped  suddenly 
just  above  and  turned  back  to  the  central  point  in  the  summit  of 
the  dome.  Shortly  after  receiving  this  report  Mr.  McCook  visited 
the  nest  and  found  the  female  suspended  motionless  in  this  posi- 
tion and  the  male  at  the  point  to  which  he  had  fled,  feeding  upon  a 
small  fly.  The  next  morning  at  seven  o'clock  the  female  was  in  the 
same  position,  and  the  male  had  disappeared.  He  attempted  to 
capture  the  female,  but  she  ran  among  the  boards  and  escaped. 
The  pair  had  thus  been  in  union  two  hours  and  fifty-five  and  a 
half  minutes. 

During  this  period  they  were  separated  a  number  of  times. 
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xnonibrane.  were  it  stretched  tightly,  woulil  form  fiinctionallv  a 
driim-lieail.  It  is,  however,  quite  loose,  and  will  fluctuate  readily 
oil  pressure. 

The  function  attrihuteil  to  this  apparatus  l»y  F.  E.  Schtilze,tha( 
these  structures  ai»preciate  mass  movements  of  the  water,  and 
also  waves  having  longer  period  Is  than  those  appreciated  I13*  the 
ear.  is  no  doubt  the  c(»rrect  one.  However,  the  canals  cannot  act 
in  the  manner  suggested  by  Schulze,  i.e.^  Uy  allowing  the  water 
to  Aow  freely  through  them,  as  such  a  free  comnaunicatioD  with 
the  surroun<1ing  medium  as  is  impliiMK  is  not  present.  As  al- 
ready stated,  in  some  fishes  the  canals  are  completely  closed  along 
tlieir  entire  course,  and  when  o|>enings  arc  present,  they  are  pro- 
bably for  the  i)urpo>e  of  maintaining  an  e<ptilil>num  of  pressure 
within  and  without  the  apparatus. 

The  true  detailed  action  of  these  organs  is  probably  as  follows: 
Let  us  HUpi»ose  any  disturbing  cause  to  S4't  up  a  wave  of  long 
l>eriod  in  the  water.  It  im|)inges,  first,  on  the  membranous  inter- 
spaces or  drum-heads  beft>re  s)»oken  of,  and  with  the  greatest  in- 
tensity^ of  course,  on  those  which  are  most  nearly  place<l  at  right 
angl<*s  to  its  direction.  The  wave  is  thus  communicateil  to  the 
liipiitl  in  the  canals,  which  transmits  it  to  the  adjacent  masses  of 
jelly-like  inucuH  covering  the  disks.  The  quivering  of  these 
little  masses  probably  excites  and  intensifies  vibrations  of  the 
hairs  of  the  i>erceptive  cells.  The  fish  probably  judges  of  the 
direction  of  the  disturbing  cause  by  the  iMjrtion  of  the  apparatus 
m(»st  intensely  excited.  The  membranous  spaces  or  drum-heads, 
when  the  apparatus  is  well  develo|>e4l,  arc  so  arranged  as  to  favor 
the  perception  of  vibrations  from  almost  all  directions. 

I>r.  l>ercum  suggested  that  it  would  l)e  well,  in  view  of  the  con- 
fusion existing  in  the  (iresent  names  of  the  dermal  structures  of 
fishes,  to  call  these  organs  definitely  the  latvrnl  jtensory  apparatua 
of  fishes.  This  would,  of  course,  not  include  the  sensory  ampulltt 
of  the  sharks  and  rays,  nor  the  Saviaii  vesicles,  which  have  al- 
ready distinctive  names.  In  view  of  the  structural  resemblance 
of  the  sensory  disks  to  the  macruhe  acusticse,  he  pro|>osed  to  call 
them  the  luaculx  lattralets^  giving  a  specific  signification  to  the 
word  macula. 


May  20. 
The  President.  Pr.  RisciiENiiEiiaER,  in  the  chair. 
Thirty  persons  present. 

a 

Xotr  on  Mttund-makiwj  Antu, —  Mr.  McCooK  said  that  he  had 
had  an  opportunity  to  spend  a  day  (June  12)  on  the  Allegheny 
Mountains,  above  Hirmingham,  Huntingdon  Co.,  l*a.,  olwerving 
the  liabitH  of  Formii-n  exf*t'riunit*H,  our  mountain  mound- builder* 
While  standing  near  a  yellow  pine  tree  whose  roots  ran  into  a 
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nerve-buttons,  and  in  which  terminates  a  nerve  fibre.  He  corrobo- 
rated Leydig's  statements  regarding  the  existence  of  a  little  mass 
of  viscid  mucous  or  jelly-like  matter  resting  on  each  disk,  and  also 
regarding  the  positions  of  the  disks,  i.  c,  as  generally  occurring 
under  small  bridges  of  bone  in  the  canals  of  the  head,  and  as 
occurring  in  every  scale  of  the  lateral  line.  However,  the  speci- 
mens exhibited  by  him  showed  a  result  entirely  different  from  that 
of  Leydig  as  regards  the  distribution  of  the  nerves.  Leydig 
pictures  the  disk  as  composed  of  two  distinct  areas,  a  dark  or 
less  translucent  central  portion,  and  a  lighter  peripheral  portion. 
This  appearance  is,  indeed,  simulated  in  the  fresh  preparation,  as 
the  disk  is  somewhat  transparent,  and  allows  the  insertion  of  the 
nerve  fibre  to  be  seen  directly  through  it.  No  such  appearance, 
however,  is  presented  in  specimens  treated  by  osmic  acid.  A 
dense,  arborescent  plexus  of  nerve-fibres  comes  into  view,  and  the 
distinction  into  two  areas  entirely  disappears. 

The  size  of  the  entering  nerve  as  compared  with  the  size  of  the 
disk  is  relatively  very  great,  so  that  when  the  dense  plexus  of 
nerves  makes  its  appearance  it  strikes  one  as  though  the  bulk  of 
the  disk  were  nerve  matter.  Indeed,  besides  a  large  number  of 
capillaries  it  contains  only  a  small  amount  of  connective  tissue. 

Owing  to  the  want  of  the  proper  material.  Dr.  Dercum  had  not 
been  able  to  confirm  the  observations  of  F.  E.  Scliulze  on  young 
fishes.  However,  transverse  sections  of  the  disks  macerated  in 
osmic  acid  and  teased,  yielded  essentially  the  same  results  as  re- 
gards the  structure  of  the  epithelium.  This  appears  to  consist  of 
two  kinds  of  cells,  one  long  and  cylindroid,  the  other  small  and 
globose  or  pyriform,  and  having  long  outrunners  penetrating  the 
subjacent  connective  tissue.  These  outrunners  are  probably 
continuous  with  nerve-'fibres,  which  they  resemble.  The  drawings 
representing  the  connections  of  the  nerves  witii  the  cells,  given  by 
P.  E.  Schulze  for  the  "  nerve-hills"  of  young  fishes,  are,  therefore, 
very  probably  correct,  but  the  material  at  hand  did  not  permit  an 
absolute  decision  of  the  point.  The  hairs  of  these  perceptive  cells 
were  readily  distinguished,  but  were  generally  broken  and  muti- 
lated, owing  doubtless  to  the  reagents  and  teasing. 

As  is  well  known,  tiie  canals  of  the  head  are  generally  provided 
with  bony  supports,  whicii  form  grooves,  and  which  are  at  intervals 
generally  bridged  over  b}'  bone.  Thus  certain  membranous  inter- 
spaces of  greater  or  less  size  are  produced.  In  some  fishes,  as 
Centropovius  undecimalis^  the  bony  bridges  are  more  or  less 
wanting,  so  that  a  comparatively  large  expanse  of  membrane  is 
formed  stretched  between  tiie  two  walls  of  the  canal.  These 
membranes  are,  of  course,  composed  of  two  elements.  They 
consist,  first,  of  the  delicate  connective  tissue  and  fiattened  epi- 
thelium belonging  to  the  canal,  and,  secondly,  of  the  dense  layer 
of  connective  tissue  and  epithelium  belonging  to  the  skin.  The 
two  layers  can  be  readily  separated  by  a  careful  dissection.     Each 
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galleries  as  iHiml,  while  others  <lr<)|>|)e(l  them  near  the  mouth  or 
door.  The  evonin<;  was  quite  cool  and  Mr.  Mc(yOok^d  impression 
was  tliat  the  ants  wlio  (lro[>i>e(l  tlie  pellets  within  or  jimt  oiilsi<)e  of 
the  doors  were  probahly  eaiisiMl  to  do  so  by  the  sense  of  cohl  with 
which  they  wore  met.  Feeling  the  eold  air  as  they  approached 
the  gate,  instead  of  |)ushing  out,  they  8topi>ed,  drop]>efl  the  pellet, 
and  turned  hack.  Thus  the  grains  accumulated,  giving  the  ap« 
pearanceof  an  intentional  closing.  Through  the  doors  which  were 
nearly  closed  an  ant  head  and  antenna;  could  occasionally  be  seea 
IK'Cping  forth. 

May  27. 

The  President,  Dr.  Rvsciienbeiuier,  in  the  chair. 

Thirty-four  fwrsons  present. 

Charles  II.  Pennypacker  and   Kol>crt  S.  Davis  were  elected 
members. 


June  3. 
The  President.  Dr.  llt'sriiKNBEKUKR,  in  the  chair. 
Twenty -one  meml)er3  present. 


JrNE  10. 

The  President,  Dr.  IltsriiKNiiEROER.  in  the  chair. 

Fifteen  iwrsons  present. 

The  deaths  of  Wm.  W.  Longstreth  and  F.  F.  Maury,  M.P., 
members,  were  announced. 

(\tmbafi*  and  ynUfi ration  of  thv  Pavement  Ant^  Tetramorium 
C»Mfiitum. — Mr.  M(*(^k>k  exhibiU'd  a  large  glaMS  jar  containing^  a 
nest  of  this  ant  made  by  captives  taken  from  a  city  ganlen.  Dur- 
ing the  month  of  May  immense  numlM^rs  of  this  s|)ecics  have  been 
Hcen  along  our  sidewalks,  in  yards  and  ganlenn,  engaged  in  com* 
bat.  From  one  of  these  masses  of  struggling  insects,  three  large 
groups  were  tak«'n  and  placed  in  separate  jars.  The  transfer  had 
no  visildi'  effect  in  separating  the  Cf»nibatantH.  Into  one  jar  (No. 
I )  a  pelh't  saturated  in  cologne  was  introduced.  Instantly,  as  in 
the  case  of  ex|»iM'inients  previously  reported,'  the  combatanU 
Hi'paratiNi,  and  buried  thiMUsclvos  pell-mell  in  the  earth.     Not  an 

>  M(Nh*  o(  Kri'fij^nition  uinong  Ant!«,  Proceed.  Acad.  Nat.  8ci.,  p.  15« 

H7S. 
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large  double  mound,  his  attention  was  attracted  by  a  continuous 
and  peculiar  rasping  sound.  This  was  produced  by  ants  who  were 
scattered  over  the  surface  of  the  trunk  engaged  in  scooping  out 
with  their  mandibles  the  bark  thereof.  The  gray  outer  bark  had 
been  removed  in  many  places,  and  the  reddish-brown  bark  beneath 
cut  away  so  as  to  give  the  tree  a  marked  spotted  appearance. 
The  excavated  portions  covered  a  surface  at  times  of  two  or  three 
square  inches,  and  were  from  one-sixteenth  to  one- eighth  of  an  inch 
in  depth.  The  pellets  were  sometimes  allowed  to  accumulate  in 
the  mandibles,  but  were  generally  rejected  as  soon  as  cut  off, 
and  dropped  to  the  earth.  In  only  two  cases  was  there  any  appli- 
cation of  the  tongue  to  the  bark.  No  other  tree  was  observed  to 
be  thus  marked.  The  purpose  of  this  curious  behavior  could  not 
be  conjectured. 

The  directness  with  which  the  foragers  take  the  home  path  was 
thus  illustrated.  One  worker  was  seen  by  his  companion,  Mr. 
Kay,  to  seize  a  small  green  insect,  with  which  she  immediately 
turned  homeward.  She  was  followed  patiently  with  her  burden 
to  the  nest,  a  distance  of  126  feet,  and  her  path  upon  measure- 
ment was  found  to  be  a  direct  line.  She  was  twice  attacked  upou) 
the  route,  oni-e  by  several  workers  of  the  same  species;  she  hid 
from  these  assailants  beneath  a  leaf  and  waited  until  they  dis- 
persed. The  second  time  she  was  assaulted  by  two  workers  fronv 
whom  she  escaped  by  running.  Once  she  rested  for  one  half  a 
minute.  A  number  of  times  she  met  foragers  apparentlj'  of  her  own 
nest,  for  after  antennal  salutations  she  passed  peacefully  on.  The 
direct  line  was  in  no  case  interrupted. 

In  turning  up  a  number  of  stones  in  the  neighborhood  of  varioivs 
mounds,  hosts  of  white  ants,  Termes  flavipeSy  were  uncovered,  who 
w^ere  instantly  attacked  by  the  roving  exsectoides,  and  carried 
off  in  their  jaws.  These  termites  evidently  are  pre^'ed  upon  by 
the  mound  builders.  Nests  of  small  true  ants,  exposed  in  ^  simi- 
lar way,  were  similarly  dealt  with. 

A  great  number  of  abandoned  and  moss-grown  mounds  were 
seen  here.  In  some  eases,  one  part  of  the  hill  was  occupied  and 
the  other  abandoned*  In  the  unoccupied  parts  when  washed  out 
by  the  rains^  the  exposed  walls  of  the  galleries  presented  a  pretty 
columnar  appearance,  which  was  made  more  striking  by  the  over- 
covering  moss. 

As  the  evening  advanced  attention  was  directed  to  the  gates  to 
note  if  any  attempt  would  be  made  to  close  them.  Previous  stu- 
dies, made  later  in  the  summer,  had  failed  to  detect  any  such 
effort.  Five  doors  not  far  removed  from  each  other  upon  the  side 
of  a  large  mound,  were  put  under  close  observation.  These  were 
watched  until  the  night  was  too  far  advanced  to  allow  further 
notice,  at  which  time,  three  doors  were  quite  closed  and  two 
nearly  so.  There  appeared  to  be  aconflict  of  behavior  on  the  part 
of  the  workers,  some  carrying  the  pellets  of  earth  quite  out  of  tlie. 
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galleries  as  nsaal,  while  others  dropped  them  near  the  moath  or 
door.  The  evening  was  quite  cool  and  Mr.  MeCook's  impression 
was  that  the  ants  who  dropped  the  pellets  within  or  just  outside  of 
the  doors  were  probably  caused  to  do  so  by  the  sense  of  cold  with 
which  they  were  met.  Feeling  the  cold  air  as  they  approached 
the  gate,  instead  of  pushing  out,  they  stop|)e<l,  dropped  the  pellet, 
and  turned  back.  Thus  the  grains  accumulate<l,  giving  the  ap- 
pearance of  an  intentional  closing.  Through  the  dours  which  were 
nearly  closed  an  ant  head  and  antennae  could  occasionally  be  seen 
peeping  forth. 

May  27. 

The  President,  Dr.  Ruschenberoer,  in  the  chair. 

Thirty-four  persons  present. 

Charles  H.  Pennypacker  and   Robert  S.  Davis  were  elected 
members. 


June  3. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Twenty-one  members  present. 


June  10. 

The  President,  Dr.  Ruschenberoer,  in  the  chair. 

Fifteen  persons  present. 

The  deaths  of  Wm.  W.  Longstreth  and  F.  F.  Maury,  M.D., 
members,  were  announced. 

CombaiB  and  Nidificaiion  of  the  Pavement  Antj  Tetramorium 
Cmspitum. — Mr.  McCooK  exhibited  a  large  glass  jar  containing  a 
nest  of  this  ant  made  by  captives  taken  from  a  city  garden.  Dur- 
ing the  month  of  May  immense  numbers  of  this  species  have  been 
seen  along  our  sidewalks,  in  3^ards  and  gardens,  engaged  in  com- 
bat. From  one  of  these  masses  of  struggling  insects,  three  large 
groups  were  taken  and  placed  in  separate  jars.  The  transfer  had 
no  visible  effect  in  separating  the  combatants.  Into  one  jar  (No. 
1)  a  |>ellet  saturated  in  cologne  was  introduced.  Instantly,  as  in 
the  case  of  ex|)eriments  previously  reported,'  the  combatants 
separate<l,  and  buried  themselves  pell-mell  in  the  earth.     Not  an 
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ant  remained  above  the  surface.  The  pellet  was  removed,  and 
the  jar  thoroughly  aii'ed;  whereupon  the  ants  speedily  began  to 
reappear.  They  seemed  to  be  confused  somewhat  by  the  fumes 
of  the  cologne,  but  soon  began  to  dig  galleries.  Only  two  pairs 
resumed  the  fight,  and  these  shortly  unclasped  mandibles.  There 
was  no  resumption  of  hostilities  thereafter,  and  the  two  parties 
appeared  to  interblend  and  fraternize  completely. 

In  the  second  jar  (No.  2),  the  one  exhibited,  the  ants  were  left 
undisturbed.  The  battle  continued  for  two  days.  It  was  waged 
over  the  entire  surface  of  the  earth  within  the  jar.  Ever}  clod 
and  other  elevation  was  the  seat  of  one  or  more  duels,  for,  as  a 
general  rule,  the  fight  was  waged  by  twos,  but  also  frequently  by 
threes.  The  duelists  seized  each  other  by  tlie  head,  frequently 
interciasping  mandibles,  and  pulling  backward  or  swa^^ing  back 
and  forth.  Again,  one  would  have  her  antagonist  grasped  by  the 
face  above  the  mandibles,  which  placed  the  latter  at  a  great  dis- 
advantage. In  such  cases,  and  in  others  also,  both  ants  would  be 
reared  upon  the  hind  and  middle  legs,  with  abdomens  turned  un- 
der, and  stinging  organs  thrust  out.  When  three  ants  were  bat- 
tling in  one  group,  the  third  commonly  held  her  opponent  by  a 
leg,  or  had  seized  her  by  the  abdomen  or  thorax.  Occasionally 
the  exertions  of  the  combatants  caused  them  to  roll  upon  the 
ground. 

At  the  close  of  the  first  daj',  numbers  had  retired  from  the 
conflict  and  perched  upon  tiie  sides  of  the  jar.  On  the  third  day 
the  battle  had  ceased,  and  the  ants  were  engaged  in  excavating 
galleries.  Whether  the  survivors  were  all  of  one  party  could  not 
be  determined,  except  inferentially  by  the  following  experiment. 

The  jar  which  had  been  fumed  with  cologne  (No.  I)  was  intro- 
duced into  jar  No.  2,  which  was  large  enough  to  admit  it.  The 
ants  in  No.  I,  who  had  been  hostile,  were  then  working  together 
harmoniously.  They,  in  turn,  soon  interblended  with  those  in 
No.  2,  all  thus  composing  one  apparently  united  formicary.  It 
thus  appears,  whatever  may  have  been  the  cause  of  the  combat, 
that,  first,  the  influence  of  the  cologne  fumes  completely  pacified 
and  united  the  contending  parties;  and,  second,  that  the  previous 
hostility  was  no  barrier  to  their  forming  one  harmonious  nest. 
Subsequently  the  jar  was  placed  uncovered  in  the  open  air  and 
was  abandoned  by  all  but  a  few  of  the  ants  within  two  days. 

There  were  many  dead  bodies,  which  were  gathered  in  one  large 
heap,  that  each  day  was  increased  by  the  death  of  the  (probably) 
injured.  This  "graveyard"  was  subsequently  changed  to  another 
spot,  but  the  dead  were  kept  together  as  they  now  are. 

In  at  least  one  case  noted  the  cause  of  the  ant  battle  seemed 
quite  clear.     The  warring  insects  were  spread  thickly  over  a  sur 
face  of  nearly  a  square  foot  of  the  sidewalk,  quite  near  the  curb- 
stone.   The  centre  of  this  struggling  mass  was  a  quantity  of  fatty 
matter  which  had  been  thrown  on  and  around  the  seami  of  the 
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bricks  through  which  a  large  formicary  had  made  its  gates.  From 
the  battle  field  a  column  of  ants,  three  or  four  lines  deep,  stretched 
along  a  depression  caused  by  a  shallow  surface  drain  to  a  second 
nest  just  under  a  gate  that  led  through  a  wall  into  the  house-yard. 
Evidently  the  ants  from  the  curb  formicary  had  fallen  upon  the 
unctuous  treasures  which  bad  dropped  by  their  doors,  but  had 
been  disturbed  in  their  "feast  of  fat  things'*  by  stragglers  from 
the  gate  nest.  The  stragglers  were  attacke<l ;  others  came,  and  in 
time  were  attacke<l ;  messengers  ran  to  the  gate  nest  for  reinforce- 
ments; fresh  squadrons  issued  from  the  curb  colony,  and  thus 
the  battle  grew.  When  it  was  first  seen  a  single  line  of  ants  was 
stretched  from  battle  ground  to  gate,  and  a  double  line  from  gate 
to  battle  field.  The  ants  in  these  columns  were  in  the  utmost 
agitation.  As  they  hurried  along,  fairly  a-<|uiver  with  excitement, 
they  suggested  strongly  the  outwanl  mien  and  l>eliavior  of  human 
beings  running  to  and  from  a  fire,  a  riot,  or  a  fight.  Mr.  McCook 
was  not  able  to  watch  the  issue  of  this  ant  battle,  but  had  no 
doubt  that  the  above  is  the  true  theory  of  its  origin.  It  is  pro- 
bable  that  many  similar  conflicts  originate  in  like  rivalries  for  the 
possession  of  f(K>d 

The  system  of  galleries  excavate<1  by  these  insects  is  precisely 
like  that  of  most  other  mason  ants.  It  is  a  network  of  galleries  for 
the  most  part  from  one-sixteenth  to  one-eighth  inch  wide,  but  with 
frequent  greatly  widened  portions.  The  ''  meshes"  or  solid  inter- 
spaces vary  much  in  size.  The  galleries  were  made  against  the 
inner  surface  of  the  jar,  and  th'us  are  entirely  visible.  The  ants 
seemei]  to  have  no  objection  to  working  in  the  light.  The  princi- 
pal galleries  have  a  tendency  more  or  less  regular  to  the  vertical 
and  horizontal,  but  the  impression  was  made  by  the  mode  of  ope- 
rations that  the  workers  were  rather  influence<1  by  some  acrcidental 
feature  or  quality  of  the  soil,  than  directed  by  any  intelligent 
plan,  in  laying  out  and  driving  the  galleries.  The  l>ehavior  of 
the  ants  gave  to  a  human  observer  the  impression  of  unconscious 
action,  not  of  forethought.  On  the  contrary,  a  glanc*e  at  the 
series  of  galleries,  as  thus  far  completed,  shows  an  arrangement 
ailmirably  suited  for  the  par|>oses  of  a  nest.  The  cross-galleries 
are  all  inclined  at  various  degrees  of  inclination,  leading  into 
each  other  and  out  of  the  surfac*e-gates  by  grades  which  aflTofd 
easy  passage.  There  is  thus  a  mechanical  advantage  in  the  rery 
irregularity  of  the  arrangement.  It  is  not  improbable,  to  say  the 
least,  that  the  muscular  system  of  the  ant  is  so  constructe<l  that 
she  unconsciouslv  takes  the  line  of  least  action  in  her  work,  as  do 
human  lacings  and  lower  animals  when  climbing  the  side  of  a  hill, 
or  moving  across  irregular  surfaces.  The  thorough  interlacing  of 
the  galleries  affords  easy  intercommunication  throughout  the 
nest.  There  is  also  an  evident  convergence  of  the  cross  galleries 
at  several  |N>intH  u|Kin  vertical  galleries  which  are  much  widene<l 
an  though  to  provide  for  the  convenient  movements  of  iucreaseil 
numbers. 
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The  structure  of  a  nest  in  natural  site  is  obviously  more  diffi- 
cult to  study.  For  the  sake  of  comparison,  one  was  taken  which 
was  located  on  the  edge  of  a  brick  walk.  The  walk  was  separated 
from  the  grass-plat  by  a  line  of  bricks  set  on  edge.  Several  of 
these  and  the  adjoining  flat  bricks  were  removed,  thus  quite  ex- 
posing the  fomicary  to  the  depth  in  parts  of  four  inches.  The 
side  of  the  grass-plat  against  which  the  bricks  had  pressed  was 
pierced  by  many  openings,  one-quarter  of  an  inch  or  more  in  diame- 
ter, leading  for  the  most  part  directly  into  ovoid  chambers  whose 
longest  diameters  were  from  three-fourths  of  an  inch  to  one  inch 
in  length.  One  of  the  largest  of  these  was  close  to  the  surface  just 
l>eneath  the  grass  roots,  and  was  filled  with  naked  larvae  of  worker 
ants,  most  of  which  were  white,  a  few  yellow.  These  chambers 
had  interior  openings  extending  into  the  earth.  They  were  united 
together  by  galleries,  where  their  boundaries  did  not  interblend. 
There  was  an  opening  directly  upward  into  the  grass,  but  the 
main  avenue  for  the  carriage  of  excavated  earth  led  downward  to 
the  lower  edge  of  the  brick,  then  diagonally  upward  through  the 
earthen  seam  of  that  and  the  next  brick,  debouching  at  the  surface 
and  upon  the  pavement.  Openings  downward  communicated 
with  this  avenue,  as  did  also  a  broad  (three-eighths  inch)  winding 
track,  which  followed  the  under  surface  of  the  brick  its  entire 
length,  and  beyond.  These  avenues  presented  the  characteristics 
of  those  in  the  artificial  nest,  but  were  larger  and  not  so  numerous. 
The  large  larvae  of  several  queens  were  found  in  the  lower  ave- 
nues. 

The  behavior  of  the  ants  placed  in  jar  No.  3  was  like  that  of 
those  in  No.  2,  i.  e ,  the  fighting  soon  ceased,  and  the  work  of 
gallery  digging  began.  Here,  also,  it  could  not  be  determined 
whether  the  survivors  were  of  one  party  or  of  both,  but  the  latter 
was  inferred  in  view  of  the  experiment  which  showed  the  inter- 
blending  of  the  harmonized  hostiles  of  No.  1  with  the  survivors  of 
No.  2.  The  galleries  here  were  not  made  against  the  surface  of 
the  glass  as  in  No.  2,  but  were  confined  apparently  to  the  interior 
of  the  earth,  which  they  must  have  quite  honey -combed,  as  shown 
by  the  quantity  of  pellets  brought  up,  and  by  the  numerous  open- 
ings upon  the  surface. 

In  this  connection  Mr.  McCook  referred  to  the  economy  in  na- 
ture of  ants  by  contributing  to  the  fertilization  of  the  earth.  A 
comparison  between  the  formicaries  of  various  species  shows  that 
all  the  mason  ants  substantially  agree  in  (at  least)  subterraneous 
nidification.  The  example  presented  of  the  underground  work  of 
Tetramoirium  will  give  some  idea  of  the  manner  in  which  the 
earth  may  be  excavated  by  a  single  colony.  In  a  portion  of  the 
exposed  surface,  which  presented  less  rather  than  more  of  the 
average  amount  of  excavation,  the  gallery  surface  was  measured. 
In  a  space  of  three  square  inches  there  were  (approximately)  one 
and  nine-sixteenths  square  inches  of  gallery  surface,  or  about  one- 
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half  of  the  measured  space.  The  galleries  were  in  depth  full}-  one- 
eighth  of  an  im*ii.  This  will  give  a  rude  notion  of  the  extent  to 
which  the  underground  space  occupied  by  a  single  colony  is  exca- 
vated. 

Another  estimate  was  made  of  the  quantit}'  of  earth  thrown  out 
of  a  nest  in  the  two  days  succeeding  a  heavy  rain.  The  excava- 
tions brought  up  from  the  seam  of  a  brick  that  faced  a  grass  plat, 
and  which  were  spread  along  a  distance  of  eight  inches,  were 
collected  and  measured.  The  result  showed  a  solid  contents  of 
six  cubic  inches.  This  was  onl}'  a  part  of  the  work  of  a  formi- 
cary in  the  time  specified,  during  only  a  part  of  which  the  ants 
were  engaged  in  trans|)orting  )>ellets. 

The  other  factor  in  the  calculation  is  the  number  of  ants  of 
various  species  spread  over  any  given  surface  of  the  earth.  Ac- 
curacy of  count  would  l>e  quite  impossible;  but  if  one  will  take 
pains  to  observe  the  number  of  nents  which  may  be  seen  in  nearly 
every  o|>en  tract  of  country,  he  will  be  surprised  at  its  vastness. 
In  some  such  rough  observations,  made  in  the  open  field,  Mr. 
McCook  had  condudetl  that  it  would  be  scarcely  ]>ossible  to  dig 
within  an}'  square  foot  of  surface  without  uncovering  the  formi- 
cary of  some,  of\en  of  several,  species  of  ants.  There  is  of 
course  a  difference  in  this  respect  l>etween  soils  and  sections; 
but  the  fact  is  constant  that  innumerable  myriads  of  ants  are 
everywhere  located  and  operating  as  above  <lescribe<1.  As  re- 
sults of  such  labor,  y?nf/,  the  ground  is  pulverized  and  brought  in 
great  quantities  to  the  surface,  thus  making  good  top  soil  for  the 
growth  of  vegetation.  The  nest  by  which  these  remarks  were 
illustrated  shows  that,  insignificant  in  size  as  these  insects  are, 
the  labors  of  countless  hosts  through  many  years  are  by  no  means 
insignificant  in  this  shifting  of  the  soil.  Second^  the  aeration  of 
the  soil,  HO  neeilful  for  its  pro<1uctivene$s,  is  thus  largely  pro- 
moted. Third,  the  system  of  "pores,"  establisheil  by  the  gal- 
leries which  everywhere  |>erforate  the  ground,  affords,  on  the  one 
hand,  free  entrace  for  the  rains  into  the  earth,  and,  on  the  other 
hand,  a  series  of  tubes  through  which,  by  capillary  attraction, 
the  moisture  may  ascend  to  the  roots  of  plants.  In  this  geo- 
graphical province  (Philadelphia)  })erhaps  the  most  numerous 
s|>ecies,  and  therefore  the  most  effective  toward  the  above  results, 
are  T.cstHpititm  and  Laaitttt  Jlavun^  lioth  small  s])ecies,  the  largest 
workers  being  little  more  than  one-eighth  of  an  inch  in  length. 

The  fate  of  the  ants  during  the  late  heavy  June  rains  had  some- 
what Oi'cupied  Mr.  McCook*s  attention.  Where  do  the  little 
creatures  find  refuge?  or  do  they  find  any  sheltered  spot  within 
their  nest  f  It  would  seem  that  the  health  and  safety  of  the  larvfe 
at  leant  must  require  some  protection  fmm  the  water.  Hut  he 
could  not  satisfy  himself  that  Ttiramorium  has  any  such  shelters. 
The  |H*llcts  of  soil  brought  up  after  the  rainn  were  all  damp,  and 
had  evidently  U'en  reached  by  the  water.     The  o|>ened  formicary 
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above  referred  to  showed  that  it  had  been  penetrated,  as  far  as  ex- 
amined, by  the  water,  as  the  soil  was  thoroughly  soaked  through. 
The  numerous  galleries  must  give  more  ready  access  to  the  rains 
within  formicary  bounds  than  elsewhere.  The  points  are  of 
much  interest,  and  are  still  under  examination,  but  the  following 
suggestions  were  made :  First,  the  peculiar  arrangement  of  the 
galleries  and  chambers  indicates  that  the  least  exposed  portion  of 
the  nest  is  that  near  the  surface,  in  the  parts  which  do  not  com- 
municate directly  with  the  same.  Tiie  main  entrance  and  exit 
being  removed  from  this,  and  penetrating  downward  and  beneath 
it,  would  cause  a  drainage  which,  carrying  off  the  first  flood,  would 
leave  the  upper  chambers  comparatively  safe  until  the  water  should 
fill  up  the  lower  spaces  and  back  up  to  the  surface  rooms.  Second, 
it  is  probable  that  the  galleries  which  penetrate  downwards  may 
serve  the  purpose  of  drainage  downward.  In  heavy  rains,  how- 
ever, neither  of  the  above  arrangements  would  seem  to  afford  am- 
ple protection.  Third,  it  is  therefore  probable,  and  observation 
and  some  experiments'  appear  to  point  in  this  direction,  that  the 
ants  themselves  (if  not  the  larvae)  ^an  endure  a  submersion  more 
or  less  prolonged  with  comparative  safety. 

Honey  Glands  on  Catalpa  Leaves. — Mr.  J.  A.  Ryder  stated  at 
"the  meeting  of  the  Botanical  Section  that  he  had  recently  observed 
the  presence  of  a  number  of  large  nectar-secreting  glands  on  the 
tinder  side  of  the  leaves  of  the  common  Catalpa  hignonioidea. 
These  glands  are  situated  in  the  axils  of  the  veins  of  the  leaf,  L  e., 
"where  the  lateral  veins  join  the  midrib.  Those  nearest  the  inser- 
tion of  the  petiole  are  largest,  whilst  toward  the  apex  of  the  leaf 
^liey  are  smaller.  The  glandular  areas,  extending  over  a  consider- 
able axillary  space  as  well  as  to  some  extent  over  the  sides  of  the 
^'eine,  are  without  hairs,  the  place  of  the  latter  being  taken  by 
large  biscuit-shaped,  sulvcircular  glandular  bodies  attached  to  the 
surface  of  the  leaf  much  like  a  button  to  a  piece  of  cloth,  and 
projecting  above  the  circumjacent  epidermis,  though  at  the  point 
^where  the  gland  is  attached  the  epidermis  is  depressed.  The  ap- 
pearance is  not  much  unlike  that  of  the  circumvallate  papillae  of 
^he  base  of  the  human  tongue.  The  glands  seemed  to  be  modified 
liairs,  and  in  thin  vertical  sections  are  seen  to  be  composed  of 
columnar  cells  arranged  around  a  cavity.  The  nectar  observed  in 
A  few  instances  was  perceptibly  sweet  to  the  taste,  and  thrown  out 
in  snfiScient  quantity  to  be  seen  as  small  clear  drops  in  the  axils 
^f  the  veins.  Ants  of  both  red  and  black  species  were  seen  feed- 
ing upon  this  sweet  liquid  with  great  avidity. 

»  See  a  brief  paper  on  the  Vital  Power  of  Insects,  Proc.  Acad.  Nat.  Sci. 
of  Phila.,  1877,  p.  134. 


^L.t    -J-^.- 
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June  17. 
The  President,  Dr.  Rusghenberqer,  in  the  chair. 
Twenty-eight  persons  present. 
The  death  of  Wm.  Adamson,  a  member,  was  announced. 

On  Rhizopods  occurring  in  Sphagnum. — As  an  instance  of  the 
abundance  of  Khizopods  frequently  found  together  in  Sphagnum, 
Prof.  Leidy  stated  that  he  had  recently  collected  some  from  a  cedar 
swamp  near  Malaga,  Gloucester  County,  N.  J.,  and  in  the  water 
and  sediment  expressed  from  a  small  bunch,  he  had  observeci  the 
following  forms: — 

1.  Difflugia  pyri/ormis,     Yar.  a.  with  shell  of  coarse  sand  ; 

var.  6.  with  shell  of  chitinoid  membrane  with  incorporated 
diatomes  and  sand.    Occasional. 

2.  Z>.  acuminata.     Yar.  with  shell  of  chitinoid  membrane  in- 

corporated with  variable   proportions   of  diatomes  and 
sand.     Occasional. 

3.  D.  consiricta.    Syn.  Z>.  cannis.    Several  varieties.    Frequent. 

4.  D.   arcula.      Shell   hemispherical,   of  yellowish    chitinoid 

membrane,  with   incor{>orate(i    sand ;    mouth    trilobate. 
Occasional. 

5.  />.  globulosa.    Small  forms.     Frequent. 

6.  D.  spiralis.     Rare. 

7.  NeMa  collaritt.     Syn.  N.  numata.     Of  many  varieties,  of 

different  sizes  and  proportions.     Some  in  the  structure  of 
the  shell  related  with  Difflugia.     Abundant. 

8.  K.  flabfllulum.     Few. 

9.  N.  barbaia.     Occasional. 

10.  N.  ansaia.     Occasional. 

11.  N.  carinala.     Rare. 

12.  A^  caudata.     Rare. 

13.  N.  RETORT  A,  n.  s.    A  single  active  living  specimen.    Shell 

retort  form,  nearly  like  that  of  Cyphoderia  ampulla^  but 
laterally  compressed,  and  having  the  structure  as  in  A". 
coUaris,     Length  0.144  mm.,  greater  breadth  0  072 ;  lesser 
breadth  0.036 ;  breadth  of  mouth  0.027  mm. 
14  Arcella  vulgaris.     Few. 

15.  A.  discoides.     Frequent. 

16.  A.  mitrata.     Rare. 

1 7.  Hfleopera  picta.     Occasional. 

18.  //.  jyetricola.     Less  frequent  than  the  former,  but  more  so 

than  previously'  observe*!.     Shell  incorporated  with  vari- 
able proportions  of  sand. 

19.  Quadrula  symmetrica.    Occasional. 
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20.  Centropyxis  aculeata.    Occasional. 

21.  C.  ecorni8.     Frequent. 

22.  Eyalosphenia  papilio.     Not  so  abundant  as  usual. 

23.  ff,  elegans.     Not  so  abundant  as  usual. 

24.  Euglypha  ciliala.     Frequent.     Small  ones  and  some  of  the 

larger  ones  hairless. 

25.  E.  cristata.     Frequent. 

26.  E.  brachiata.     Occasional. 

27.  E.  mucronata.     Occasional.     Several  without  the  mucro. 

28.  Assulina  seminulum.     Syn.  Euglypha  brunnea;  E.tincta. 

Frequent. 

29.  Sjyhenoderia  lenta,     Syn.  Euglypha  globoaa.     Frequent. 

30.  S.  MACROLEPis,  n.  8.     First  observed.     Small,  compressed" 

pyriform,  with  broad  neck.  Body  on  tlie  broader  sur- 
faces with  a  single  pair  of  wide  hexagonal  plates.  Length 
0.036  mm.;  breadth  0.024  mm.     Frequent. 

31.  Cyphoderia  ampulla,     Syn.  G.  margaritacea.     Rare. 

32.  Trinema  enchelys.   Numerous  and  of  much  variety.  Several 

of  a  brown  color,  as  in  Arcella, 

33.  Placocista  mpinosa.     Syn.  Euglypha  spinosa.     Rare. 

34.  Fseudodifflugia  gracilis.   Syn.  Fleurophrys  sphaerica.   Oval 

form.     Occasional. 

35.  Clathrulina  elegans.    Detached  and  dead,  or  in  an  encysted 

condition.     Few. 

36.  Hyalolampe  fenestrata.     Few 

37.  Acanthocystis  ?     Colorless,  and  with  simple,  deli- 

cate unforked  spinesv     Few. 

38.  Amphizonella  violaceaf     A  single  individual. 

39.  Amoeba  radiosa.     Rare. 

40.  Amoeba ?     Young  of  A.  proteus.     Rare. 

With  the  foregoing  there  were  associated  many  desmids,  dia- 
toms, rotifers,  anguillulas,  etc. 


June  24. 
The  President,  Dr.  Rusohenberqer,  in  the  chair. 
Seventeen  members  present. 

Note  on  Lonas  inodora. — Mr.  Thomas  Meehan  exhibited  speci- 
mens of  this  Mediterranean  plant,  an  escape  from  a  garden,  found 
growing  wild  in  a  swamp  in  association  with  Iris  versicolor^  Ono- 
clea  sensibilis^  and  other  moisture-loving  plants.  They  had  made 
a  growth  of  near  two  feet  long,  and  the  heads  of  flowers  in  all 
cases  had  ray  florets,  with  the  ligulate  portions  an  inch  in  length. 
In  garden  culture  the  heads  were  nearly  discoid,  the  ray  petals 
being  almost  obsolete,  and  in  De  Candolle's  description  the  dis- 
coid heads  are  given  as  a  generic  character. 
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Mr.  Median  nlso  referred  to  the  well  known  relntionehip  be- 
tween. Com/>OKi7a?  and  (Jmbelliferse^  and  noted  the  presence  of 
vitUu  in  the  akenes  of  this  plant  as  a  |>ointof  agreement  between 
the  two  orders,  uncommon  in  those  of  the  Composite  family. 

The  Lnrim  of  Eurypauroputt  npinonu*, — Mr.  J.  A.  Rtder  an- 
nounced that,  in  a  vial  in  which  he  had  kept  four  living  specimens 
of  this  animal  for  two  months  past,  he  had  found  a  single  speci- 
men of  its  very  minute  hexagonal  larva  about  one-hundredth  of 
an  inch  long.  It  had  three  segments,  and  a  very  rudimentary 
fourth  one,  and  was  of  a  pale  re<ldi8h  or  lilac  color;  exceedingly 
compressed,  more  so  relatively  than  the  adults,  and  with  the 
antenna*  bifurcate  as  in  the  latter.  The  sfiecimen  in  life  was 
almost  as  wide  as  long.  Remains  of  the  shells  of  ova  were  also 
found  in  a  crevice  in  tlie  same  piece  of  decayed  wood  u|)on  which 
the  larva  was  found,  and  the  adults  were  seen  to  get  into  the 
same  crevice  and  remain  for  a  da}'  at  a  time,  so  that  it  is  fair  to 
infer  that  they  are  probably  the  parents  of  the  larva  in  question. 
The  finding  of  this  larva  places  the  validity  of  the  species  beyond 
qucHtion,  and  als<)  renders  it  quite  certain  that  six  segments  is  the 
normal  numlier  in  the  adult.  Tlie  ease  with  which  these  animnis 
bear  confinement  for  a  protracted  period  gives  promise  that  still 
other  s|MK;imens  of  larvae  may  be  looked  for  in  the  same  vial  in 
the  course  of  the  season. 

Wm.  P.  Foulke  was  elected  a  member. 


July  1. 

The  President,  Dr.  Rusoiienberger,  in  the  chair. 

Twenty  members  present. 

A  paper  entitled  *' On  the  Genera  of  Felidce  and  Canida?,"  by 
Kdw.  I>.  Co|H%  was  presented  for  publication. 

The  death  of  Thomas  S.  Root,  a  member,  was  announced. 


July  8. 
The  President^  Dr.  Rusciienberoer,  in  the  chair. 
Twenty- five  meml)er8  present. 

FnttHil  FiMtt  Track'ff  of  the  Anthracite  Coal  3fea»ureti. — Prof. 
Lkiu^  reatl  a  letter  from  Mr.  W.  Loreuz,  (Miief  Engineer  of  the 
Phihideiphia  and  Reading  Railroad  Co.,  n*ferring  to  the  fossil 
f»|K>i  iinen  presii^ed  this  evening  by  Mr.  Wra.  1>.  H.  Mason,  of 
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Williamstown,  Pa.  The  specimen  is  a  mass  of  coal  shale,  with 
foot  prints,  and  was  discovered  by  the  donor  at  the  Ellangowan 
Collier}',  in  strata  between  the  Primrose  and  Mammoth  veins,  in 
the  Mahanoy  coal  field.  Mr.  Lorenz  remarks  that  it  is  of  especial 
interest,  as  the  first  specimen  of  the  kind  found  in  the  Anthracite 
coal  field.  The  Sauropus  primasvua  of  Lea,  of  which  the  original 
specimen  is  preserved  in  our  museum,  was  discovered  in  the  um- 
bral  red  shale,  near  Pottsville,  belonging  to  the  subcarboniferous 
series. 

The  specimen  before  us  is  an  irregular  slab,  upwards  of  a  foot 
long  and  less  than  half  the  breadth.  The  upper  surface  is  obscurely 
ripple  marked  longitudinally,  and  is  crossed  in  a  slant  by  seven 
tracks,  which  are  in  pairs,  except  one  in  advance  on  the  right.  Three 
only  are  complete,  the  others  being  imperfect.  The  four  tracks  on 
the  right  occupy  a  line  of  six  inches,  and  are  about  an  inch  and  a 
half  apart  from  those  on  the  left.  The  tracks  appear  to  be  single,  that 
is  to  say,  not  produced  by  fore  and  hind  feet  together,  and  no  distinc- 
tion can  be  detected  between  impressions  of  these.  The  more  per- 
fect impressions  exhibit  four  widely  divergent 
toes,  successively  increasing  in  length  from 
within  outwardlj',  excepting  that  the  fourth 
toe  is  slightly  shorter  than  the  third.  A  feeble 
rounded  impression  of  a  sole  is  visible  behind 
the  toes.  The  expanse  of  the  tracks  is  about 
an  inch.  The  accompanying  outline  will  give 
an  idea  of  their  form,  though  the  sole  compara- 
tively^ with  the  toes  is  not  so  distinctly  defined.  The  intervals  of 
the  toes  appear  not  to  be  webbed,  or  at  most  are  only  feebly  so. 

The  Impressions  are  probabl}'  those  of  an  amphibian,  and  per- 
haps pertained  to  some  salamandroid  animal. 

As  it  is  customary  to  refer  to  fossil  foot  tracks,  as  representing 
the  animals  by  which  they  were  made,  under  distinct  names,  it 
would  be  proper  to  designate  the  present  specimen  in  the  same 
way.  In  accordance  with  its  discovery  in  the  Anthracite  coal 
field,  and  from  the  colliery  in  which  the  specimen  was  found,  Mr. 
Lorenz  suggests  that  it  should  be  called  the  Anthracopus  ellan- 

OOWENSIS. 

On  Sex  in  Castanea  Americana. — Mr.  Thomas  Meehan  referred 
to  the  flowers  of  the  common  chestnut,  Castanea  Americana^  and 
pointed  out  that  the  flowers  were  the  products  of  axillary  buds, 
which,  in  young  trees,  would  have  borne  branches.  These  spikes 
of  male  flowers  fell  off  by  an  articulation  in  the  axils  of  the  leaves 
soon  after  the  flowers  were  mature,  and  it  was  remarkable  that  in 
young  trees  that  had  not  arrived  at  bearing  condition,  the  buds 
also  fell  by  an  articulation  before  developing  the  axillary  branch- 
let.     Sometimes  the  leaves  would  be  considerably  advanced  before 
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the  (liBartioulfttion  occurred.  ClieBtnut  branches  several  3'ears 
old  would  be  found  full  of  these  scars  where  the  buds  had  been ; 
but  never  would  be  found  a  |>erfcct  dormant  bud,  except  at  the 
termination  of  a  branch,  after  the  branch  was  one  year  old.  There 
8eeme<l  to  be  whole  classes  of  trees  with  distinct  |)eculiarities  in 
this  resi)ect.  Leguminosie  wouhl  preserve  dormant  buds  for  an 
indefinite  number  of  years.  In  Oymnocladua^  the  Kentucky  coffee 
tree,  the  axillary  bud  of  the  one  3*ear  branch  couhl  be  found 
twenty  years  aflerwanls  just  beneath  the  bark,  in  the  position  it 
first  rx'cupied,  having  in  all  that  time  grown  just  enough  as  the 
tree  grew  to  keep  just  beneath  tlie  surface.  The  same  is  true  of 
magnolias.  In  some,  3'oung  branchlets  came  from  the  axillary 
buds  tlie  spring  following  their  formation,  and  continue<l  an  ex- 
istence as  weak  branchlets  for  a  few  yearM  until  starved  out  by 
tlie  stronger  ones,  but  when  they  rearhe<l  a  flowering  con<lition 
the  whole  axillary  bud  die«l  out  with  the  cflfort  of  producing 
flowers.  This  was  well  illustrated  b}*  some  maples.  There  was  a 
third  class  which  produce<l  flowers  and  also  an  axillary  bud,  and 
these  continued  always  through  life  twiggy  branching  trees,  de- 
pending also  on  ultimate  starvation  of  the  branchlets  to  keep  the 
supply  of  main  branches  within  hounds.  Hirches  are  goo<l  exam- 
ples of  this  class.  The  chestnut  seehis  to  be  the  only  tree  which 
takes  the  matter  in  hand  in  time,  and  keeps  down  a  su|)erabund- 
ance  of  branchlets  b}*  a  disarticulation  r»f  the  buds  themselves, 
though  in  arbor  vitals,  deci«luous  cypress,  and  some  others,  there 
is  a  (lisarticulation  of  superabun<lant  branches  after  they  are  a  year 
or  so  old,  in  this  way  keeping  finally  but  a  few  main  branches  to 
preserve  the  form  and  |)ermit  of  the  functions  of  the  head  of  the 
tree. 

In  the  growing  branch  of  the  flowering  chestnut  tree  the  first 
four  or  five  axillarv  budn,  instead  of  a  branch  or  futile  buds  for 
next  spring,  proiluce  at  once  spikes  of  male  flowers.  Often  the 
two  up|K*r  axillary  bu<l8  remain  till  next  spring,  to  run  the  chance 
of  l)eing  thrown  ofl*as  a  bu<l,  or  |)erchance  to  make  a  weak  branch- 
let.  After  these  buds  have  l)een  formed,  a  subsidiary  second 
growth  is  formed,  an<l  from  this  renewed  growth  another  crop  of 
male  flowers,  at  the  base  of  which,  if  at  all,  two  or  three  clusters 
of  female  flowers  ap|>ear.  The  first  crop  of  wholly  male  flowers 
disap|)ears  without  apparently  l)eing  of  any  service  whatever  in  re- 
production. It  is  an  enormous  waste  of  energy  if  the  fertilization 
of  flowers  Ih.*  the  sole  en<i  of  pnxluction.  In  each  spike  there  were 
alH>ut  fifty  clusters,  and  at  least  five  flowers  in  each  cluster,  and 
there  were  alK>ut  five  of  these  precocious  spikes  to  each  branch 
that  might  in  the  end  l»ear  two  or  three  female  flowers,  or,  in  round 
nunil»ers,  over  c»ne  thousand  male  flowers  to  one  female,  and  when 
we  rememl»er  that  half  the  branches  produce  only  the  precocious 
male  flowers,  there  would  lie  two  thousan<l  males  to  one  female, 
even  uiMler  the  best  circumstances;  but,  as  already   noteil,  the 
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whole  mass  of  flowers  which  give  so  much  charm  to  a  chestnut 
tree  fall  off  without  any  influence  whatever  on  the  fruit  production 
of  any  trees  in  the  vicinity,  as  the  female  flowers  are  not  in  bloom 
till  these  showy  early  ones  have  fallen,  and  depend  on  the  second 
crop  of  male  flowers  for  fertilization. 

For  what  purpose  is  this  immense  mass  of  bloom  with  its  result- 
ant pollen  created?  Mr.  Mcehan  believed  tiiat  modern  teleology 
based  on  the  selfish  idea  that  acts  of  each  individual  are  solely 
for  its  own  good,  or  the  good  of  its  immediate  descendants,  was 
wrong.  The  animal  world,  in  the  shape  of  insects  perhaps,  or  in 
any  other  way,  could  be  no  more  said  to  be  created  for  the  vege- 
table, as  fertilizers  of  flowers,  than  were  plants  for  them.  It  is  a 
popular  saying,  that  mouths  were  not  created  before  something 
was  prepared  to  put  into  them ;  and  scientiflcally  this  might  be 
reduced  to  the  proposition,  that  plants  may  be  made  to  behave 
and  to  produce,  for  ends  having  no  relation  whatever  to  their  own 
individual  wants,  but  that  all  things  might  be  made  to  work  to- 
gether in  harmony  for  some  universal  good. 

Mr.  Redfield  asked  whether  it  migjht  not  be  that  chestnut  woods 
in  more  southern  latitudes,  and  with  female  flowers  more  advanced, 
could  receive  the  pollen  from  the  precocious  flowers  of  these 
northern  trees;  and,  in  view  of  the  accidents  liable  to  such  a  dis- 
tant transmission  by  the  winds,  nature  provided  this  immense 
superabundance  to  make  the  cross-fertilization  more  certain  ? 

Mr.  Meehan  replied  that  he  could  not  say ;  but  if  an  answer  to 
his  questions  were  to  be  met  by  any  of  the  prevailing  theories  on 
the  necessities  or  utilities  of  cross-fertilization,  he  would  like  to 
ask  what  was  the  use  of  odor  in  the  event  of  Mr.  Redfield's  ques- 
tion being  answered  affirmatively  ?  The  male  flowers  of  the  sweet 
chestnut  were  remarkably  odoriferous.  A  fair  sized  bunch  in  a  room 
would  give  fragrance  to  a  whole  house.  Where  would  be  the  use  of 
adding  this  powerful  odor  to  flowers  in  mere  arrangements  for 
cross-fertilization  by  the  aid  of  winds  ? 

The  following  paper  was  ordered  to  be  printed  : — 
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ON  THE  GENERA  OF  FELID2S  AND  CANIDX. 

BY  E.  D.  COPE. 

FELIDJS. 

The  discovery  of  extinct  species  from  time  to  time,  renders  it 
necessary  to  re-examine  the  definitions  of  the  families  and  genera 
into  which  living  forms  naturally  fall.  We  thus  learn  the  charac- 
ters of  their  primitive  types,  and  the  successive  steps  through  wliich 
they  passed  in  attaining  their  present  characteristics.  The  Felidct 
are  known  as  that  family  of  Carnivora  in  which  the  feet  and 
teeth  are  most  specialized  for  the  functions  of  seizing  and  lace- 
rating living  prey.  The  number  of  living  species  enumerated  by 
Dr.  Gray  is  sixt^'-four,  which  he  throws  into  a  number  of  genera. 
The  extinct  species  yet  known  are  less  numerous,  but  they  present 
a  greater  variety  of  structure  than  the  former.  Two  types  or 
series  may  be  recognized  among  the  genera,  namely  those  repre- 
sented b}'  the  genera  Felis  and  Macharodxis  respectively.  All  of 
the  latter  are  extinct. 

The  greater  number  of  the  genera  allied  to  Macahrodus  are 
distinguislied  by  the  great  development  of  the  superior  canine 
teeth,  whose  crowns  are  generally  compressed  and  trenchant. 
The  corresponding  part  of  the  mandible  is  expanded  downw^ards 
so  as  to  furnish  a  protection  to  tlie  slender  crown  from  fracture 
by  lateral  blows  when  not  in  use,  but  in  some  of  the  genera,  e.  g. 
^^imraiuis^  this  flange  is  not  developed  The  only  deflnition 
which  can  be  used  to  distinguish  these  sections  of  the  faniil}',  is 
found  in  the  angular  separation  of  the  anterior  and  lateral  planes 
of  the  ramus  of  the  mandible,  and  this  character  cannot  be  ex- 
pected to  remain  unaffected  by  future  discovery.  Forms  will 
doubtless  be  found  in  which  the  angle  is  obsolete,  and  in  which 
the  lateral  and  anterior  faces  pass  gradually  into  each  other. 
Other  characters  which  distinguish  the  extinct  genera  are  found 
in  the  numbers  of  molar  teeth,  and,  what  has  been  heretofore 
neglected,  the  number  of  lobes  of  the  molars  themselves. 

As  regards  the  existing  genera.  Dr.  Gra^^^  has  brought  out  their 

'  Catalogue  of  Carnivorous,  Pachydermatous,  and  Edentate  Mammalia 
in  the  British  Museum.  By  Johu  Edward  Gray,  F.R.S.,  V.P.Z.S.,  F.L.S., 
etc.     London,  1869. 
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characters  more  fully  than  any  other  author.  He  points  out  the 
fact  that  in  some  of  the  species  the  orbits  are  closed  behind, 
and  in  others  open.  He  first  examined  into  the  manner  of  the 
contraction  and  closing  of  the  pupil  in  the  presence  of  light,  and 
pointed  out  the  fact  that  in  the  large  cats  it  is  always  round  and 
approximates  a  point  in  closing,  while  in  the  smaller  forms  the 
pupil  closes  as  a  vertical  slit.  He  shows  that  the  cats  of  the 
former  group  have  the  smaller  orbits  of  the  cranium,  and  the  lat- 
ter the  larger:  Dr.  Gray,  however,  uses  other  characteristics  in 
the  discrimination  of  the  genera,  which  are,  in  my  estimation, 
quite  inadmissible;  as  the  relative  length  of  the  muzzle  and  of 
the  premaxillary  bones ;  also  of  the  hair  on  different  parts  of  the 
body  and  tail.  Such  features  of  proportion  are  essential  as 
characters  of  species,  but  not  of  genera.  In  accordance  with 
these  views,  I  have  united  several  of  Dr.  Gray^s  divisions  into 
groups,  which  I  call  genera,  and  which  repose  on  some  definite 
structural  characters.  Thus  I  combine  his  Uncia^Tigris^  Leo  and 
Leopardus  into  a  genus  for  which  I  employ  his  name  Uncia^  as  the 
least  objectionable,*  after  having  confirmed  by  autopsy  the  circu- 
lar character  of  the  pupil.  This  I  was  enabled  to  do  through  the 
courtesy  of  my  friend  Arthur  E.  Brown,  Superintendent  of  the 
Philadelphia  Zoological  Garden,  who  aided  me  in  examining  the 
eyes  of  these  animals  both  by  sunlight  and  the  light  of  a  bulPs- 
eye  lantern.*  The  detailed  characters  of  the  genera  will  now  be 
given : — 

I.  The  anterior  and  lateral  faces  of  the  mandible  separated  by 
an  angle. 

a.  Inferior  sectorial  with  a  heel ;  no  anterior  lobe  of  supe- 
rior sectorial ;  no  posterior  lobes  of  the  premolars. 
*  An  inferior  tubercular  molar. 

Premolars  ^.  Dinictis, 

Premolars  |.  Nimravus. 

1  I  assume  that  this  name  is, derived  from  uneus^  a  hook,  which  is  appro- 
priate to  the  weapons  of  these  animals. 

»  I  add  the  following  notes  on  some  other  Carnivora,  which  do  not 
come  within  the  scope  of  this  paper : — 

Hyasna  erocuta.    Pupils  a  vertical  slit. 

Viverrida.    Three  species  of  Ichneumon  and  viverricula,  a  horizontal 

oval. 

Nasua.    A  horizontal  oval. 

12 
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**  No  inferior  tubercular  molar. 

Premolars  |;  incisors  ;].  Hoplophon**uft. 

Premolars  j  ;  incisors  ,.  Enamilus. 

aa.  Inferior  sectorial  without  heel;  an  anterior  lobe  of  the 
superior  sectorial,  and  posterior  lobes  of  the  premolars. 

Premolars  J,  first  inferior  two  rooted.  MachnrrfHiun, 

Premolars  ^-^ ;  first  inferior  one  rooted.  Smilodon, 

II.  The  anterior  and  lateral  faces  of  the  mandible  continuous, 
convex.     (No  inferior  tubercular  molar.) 
a.  Inferior  sectorial  tooth  with  a  heel. 

Premolars  J,  no  posterior  l*ibes;  second  superior  with   in- 
ternal heel  (plantigrade).  Crypioprocta, 
Premolars  J  with  posterior  lobes;  no  heel  of  second  supe- 
rior. PHeudaelurus. 
oo.  Inferior  sectorial  without  heel ;  premolars  with  i>OHterior 
lobes;  superior  sectorial  with  anterior  lobe. 
/3.  Superior  sectorial  with  internal  heel. 
y.  Pupil  round. 

Premolars  {.  Uncia, 

Premolars  ^.  Neo/elitf, 

yy.  Pupil  vertical. 

Orbit  closed  behind ;  premolars  |.  Catolynr. 

Orbit  oi)en ;  premolars  {.  Felts, 

Orbit  open ;  premolars  ].  Lyncus. 

/30.  Su|>erior  sectorial  without  internal  heel. 

Pupil  round,  premolars  j  ;  orbit  open  posteriorly. 

Cymtlurui^, 

The  following  catalogue  includes  the  species  of  the  Felidr^  the 
names  of  the  rec*ent  ones  being  derived  from  Ora^-'s  Catalogue, 
and  printeil  in  Roman  letters.  These  are  probably  too  numerous 
in  the  genera  Felts  and  Lyncus^  but  I  do  not  iK>8se8s  the  means 
of  proi>erIy  disfiosing  of  them. 

DiaietU,  Uidj.     AeiurogaU,  Filbol.     ?DaptophUuM,  Cop*. 

D.  intermedia^  Filhol.     Phosphorites,  France. 
2).  ffpialidens^  Co|>e.     White  Kiver,  Colorado. 
J),  felina,  Leidy.     White  Kiver,  Nebraska. 
J).  Cyclops^  Coi>e.     White  Kiver,  Oregon. 

Wimraviit,  Cope. 

y,  brachyops^  CojMJ.     White  River,  Oregon. 
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Hoplophoneut,  Cope. 

H.  primaevuSj  Leidy.     White  River,  Nebraska. 
ff.  occidentalism  Leidy.     White  River,  Nebraska. 

Eusmilati  Gervais. 

E.  bidentalus,  Filiiol.     Phosphorites,  France. 

lEaeharodat,  Kaup.    Agnotherium^  Kaup.     Drepanodotif  Nesti. 

M.  palmidenSj  Blv.     Falunian  Sansan. 

M,  ogygius^  Kaup.     Oeningian,  Epplesheim. 

Jf.  aniiquus^  Nesti.     Pliocene,  Italy,  France. 

M.  falconeri^  Porael.     Upper  Miocene,  India. 

M.  cultridens^  Cuv.     Pliocene,  Europe. 

M.  lalidens^  Oum.     Pliocene,  England. 

Jf.  aphanista^  Kaup.     Oeningian,  Epplesheim. 

M.  maritimus^  Gerv.     Pliocene,  Montpellier. 

Bmilodon,  Lund. 

S.  neogaeus^  Lund.     Pliocene,  Brazil. 
S.  necator^  Gervais,  Buenos  Ay  res. 

Cryptoproota,  Bennett. 
C.  ferox,  Bennett.     Madagascar. 

PiendflBliimt,  GerTais. 
P.  hysenoides^  Lartet.     Falunian  Sansan. 
P.  intrepiduSy  Leidy.     Loup  River,  Nebraska. 
P.  edwardsi^  Filhol.     Phosphorites,  France. 
P.  ?  intermedius^  Filhol.     Phosphorites,  France. 
P.  sivalensis^  Lydekker. 

Catolyiix,  Gray.     Vivernceps^  Gray. 

C.  marmoratua,  Martin.     India,  Borneo. 

C.  charltoni,  Gray.     Nepal,  Darjeeling  (Charlton). 

C.  viverrina,  Bennett.     East  Indies. 

C.  planiceps,  Vig.  and  Horsf.    Malacca,  Sumatra,  Borneo. 

C.  ellioti,  Gray.     Madras. 

C.  rubiginosa,  I.  Geoff.    India,  Madras. 

Felit,  Linn.    Pardalinay  FeiiSf  and  Chaus,  Gray. 

F.  pardalis,  L.    America,  tropical  or  sabtropical. 

F.  grisea.  Gray.     Gautemala. 

F.mclanura,  Ball.     America. 

F.  picta.  Gray.     Central  America. 

F.  pardoides,  Gray.    Tropical  America. 
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F.  macroura,  Pr.  Max.  de  Wied.     Brazil. 

F.  mitis,  F.  Cuv.    Mexico.  ?     Paraguay.  ? 

F.  tigrina,  Schreb.     South  America. 

F.  geoffroyi,  D'Orb.     South  America. 

F.  colocolla,  Molina,  South  America,  Chili  (Molina),  Surinam 
(H.  Smith). 

F.  jaguarondi,  Lac^p.    South  America. 

F.  eyra,  Desm.     Tropical  America. 

F.  serval,  Schreb.     South  and  West  Africa. 

F.  rutila,  Waterhouse,  Sierra  Leone. 

F.  neglecta,  Gray.     Gambia. 

F.  servalina,  Ogilby.     Sierra  Leone. 

F.  celidogaster,  Temm.     Guinea. 

F.  senegalcnsis,  Lesson.     Senegal. 

F  minuta  (pars.),  Temm.     Sumatra. 

F.  javaneusis,  Horsf.    Java. 

F.  nepalensis,  Vig.  and  Horsf.  India  (perhaps  a  hybrid  or 
domesticated). 

F.  chinensis.  Gray.     China. 

F.  pardinoides.  Gray.     India  (Capt.  Junes.) 

F.  pardochroa,  Hodgson.  Nepal  (Hodgson).  Tenasserim 
(Packman). 

F.  tenasserimensis,  Gray.     India,  Tenasserim  (Packman). 

F.  jerdoni,  Blyth.     Indian  Peninsula,  Madras. 

F.  herschcli,  Gray.     India,  "  Zanzibar."  ? 

F.  wagati,  Elliot.     India. 

F.  caligala,  Temm.     Africa,  North,  South,  Central^  and  East. 

F.  iuconspicua.  Gray.  India  (domesticated  or  perhaps  a 
variety). 

F.  domestica,  Brisson.  Syria.  ?  Domesticated  in  most  coun- 
tries. 

F.  manul,  Pallas.     Thibet. 

F.  catus,  L.     Europe. 

F.  megalotis,  Miiller.     Timar. 

F.  himalayanus,  Gray.     Hiraala3^a  (Cross,  Warwick). 

F.  jacquemontiy  J.  Geotfr.     Africa  and  Asia. 

F.  ornata,  Gray.     India  (Capt.  Boys). 

F.  ciitolynx,  Pallas.     Nepal  (Hodgson). 
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LyneilBi  Raf.     Pajeros^  Lynx  et  Caraeai^  Graj. 

L.  pajeros,  Desm.     South  America.     The  Pampas. 

L.  borealis,  Gray.     Northern  Europe,  Sweden. 

L.  canadensis,  Geoffr.     North  America. 

L.  pardinus,  Temm.     Southern  Europe,  Turkey. 

L.  isabeliinus,  Blyth.     Thibet. 

L.  rufus,  Giildenst.     North  America. 

L.  maculatus,  Vig.  and  Horsf.     North  America,  Mexico,  and 

California. 
L.  caracal,  Schreb.     Southern    Asia  and   Africa,  Persia   and 

Arabia. 

Veofelifl,  Gray. 
N.  macrocelis,  Temm.     Himalaya  (Hodgson),  Malacca. 
N.  brachyurus  (Temm),  Siam.     Swinhoe,  Formosa  (Swinhoe). 

Vneia,  Gray,  Cope  emend.     Leo^  Tigris  et  Leopardus^  Gray. 

U.  concolor,  L.     North  and  South  America. 

U.  auratus,  Temm.     Himalaya,  Sumatra,  Borneo. 

U.  onca,  L.     South  America,  Mexico,  Texas. 

U.  chinensis,  Gra}'.     Pekin,  mountain  forests  of  the  west. 

U.  japonensis.  Gray.     Japan. 

TJ.  pardus,  L.     Southern  Asia,  North,  South,  and  West  Africa. 

U.  tigris,  L.     Asia. 

TJ.  leo,  L.     Africa,  India. 

U.  irbis.     Thibet. 

SynelurUfl,  Wagler.     Gueparda,  Gray. 

0.  jubatus,  L.     Africa,  Asia,  Persia,  Cape  of  Good  Hope. 
.*  G.ferox^  Leidy  (Aelurodon).    Loup  River,  Nebraska. 

The  successive  order  of  the  modifications  of  structure  which 
lefine  the  above  genera  is  not  difficult  to  perceive,  and  it  is  inter- 
esting to  discover  that,  as  in  other  cases,  it  coincides  with  the 
tuccession  in  geologic  time.  The  t^^pical  genera  Uncia^  Felis^  etc., 
ire  characterized  by  great  specialization,  and  it  is  they  which  now 
jxist.  The  oldest  found  Dinictis^  Nimravus^  etc.,  are  the  least 
pecialized  in  most  respects,  and  they  disappeared  before  the  close 
»f  Miocene  time. 

Since  one  of  the  special  characters  of  the  Felidse  is  the  reduc- 
ion  in  the  number  of  the  molar  teeth  by  subtraction  from  both 
inds  of  the  series,  an  increased  number  of  these  constitutes  re- 
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Heroblance  to  other  families.  The  genus  Diniciis^  above  defined, 
has  been  shown  by  Leidy  to  possess  two  more  inferior  molars 
than  FeliHj  or  three  more  than  Neofeli8  and  Lynx^  as  in  the 
Mustelidtt.  The  extinct  Pseudstlurus  and  the  living  Crypioprocta 
have  but  one  less  molar  than  DinictiSj  lacking  the  posterior 
tubercular.  Nimravua  has  the  same  number  of  molars  as  Pseu- 
daelnrusj  but  lacks  the  first  premolar  instead  of  the  last  true 
molar.  In  Hoplophonens  we  first  find  the  number  of  molars  as  in 
the  existing  genera,  viz.,  Pm.  :]  m.  {.  Other  characters  of  this 
genus  are,  however,  of  a  generalized  kind. 

I  here  recall  the  statement  that  the  genera  of  Felidtt  fall  into 
two  series,  which  are  distinguished  by  the  forms  of  the  anterior 
part  of  the  mandibular  rami,  and  generally  by  the  large  size  of 
the  canine  teeth  to  which  the  former  are  adapted.     This  distinc- 
tion appeared  early  in  Miocene,  or  Oligocene  time,  in  fact  in  the 
ohlest  of  the  cats  of  which  we  have  any  knowledge.     The  genera 
with  large  canines  or  Machierodontine  line  were  then  represented 
by  Dinictis^  and  the  Feline  line  by  Pseudtelurus.     It  is  interest- 
ing to  observe  that  these  genera  differed  from  their  latest  proto- 
types  in  the  same  way,  viz.:  (1)  in  the  presence  of  more  numer- 
ous inferior  molars  ;  (2)  in  the  presence  of  a  heel  of  the  inferior 
sectorial ;  (3)  in  the  absence  of  an  anterior  cusp  of  the  superior 
sectorial.     In  the  case  of  Dinicii^  one  other  character  of  primi- 
tive carnivora  may  be  notice<1,  viz.:  the  absence  of  the  cutting 
lol>es  on  the  posterior  edges  of  the  su|>erior  and  inferior  premolars, 
HO  distinct  in  the  existing  cats.     The  same  feature  characterizes 
the  superior  premolars  of  Paeudselurus^  but  the  inferior  premolars 
have  the  lobes.     In  the  existing  Cryploprocta^  which  Qervais  has 
shown  to  be  nearly  allieii  in  dentition  to  Pseudaelurus,  the  lobes 
are  wanting  from  both  Jaws,  but  this  genus  adds  to  this  primitive 
character  another  of  modern  significance,  viz.,  the  presence  of 
the  anterior  cusp  of  the  superior  sectorial.     Moreover  Crypto- 
procla  has  another  i>eculiarity  which  recalls  the  genera  of  the 
Eocene  Creodonta^  in  the  well-developed  interior  tul>ercle  of  the 
thinl  premolar,  a  character  unknown  in  Miocene  or  existing  Car- 
nivora,    That  genus  is  evidently,  like  the  Lemuriditj  also  of  Mad- 
agascar, a  remnant  of  the  Eocene  Fauna,  which  once  covered  most 
of  the  earth,  and  may  be  regardeii  as,  on  the  whole,  the  most 
primitive  of  the  Felidse,  recent  and  extinct. 

Following  the  two  lines  of  Felidm  already  indicated,  we  attain 
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the  same  conclusion  in  both,  by  the  same  stages.     The  primitive 
form  of  the  Machaerodont  line  represented  by  Hoplophoneus  has 
its  extreme  in  Eusmilus^  where  the  second  inferior  premolar  and 
an  incisor  tooth  are  wanting,  giving  a  formula  of  I.  2,  C.  I ;  Pm. 
1 ;  M.  1.     In  Machserodus  we  have  the  modern  characters  of  the 
molars  seen  in  i^eZis,  viz.,  no  heel  of  the  inferior  sectorial;   the 
superior  sectorial  with  an  anterior  lobe,  and  posterior  lobes  of  the 
premolars.      The  extreme  of  this  line  is  reached  in  Smilodon^ 
where  the  second  inferior  premolar  is  one  rooted  or  wanting. 
This  genus  then  stands  related  to  Machserodus^  as  Eusmilus  to 
Hoplophoneus,    In  the  Feline  line  proper,  on  reaching  the  exist- 
ing genera,  we  have  lost  the  heel  of  the  inferior  sectoiial  and 
gained  the  posterior  lobes  of  the  premolars  and  anterior  lobe  of 
the  superior  sectorial  at  once.     A  further  modification  of  the 
dentition  of  the  superior  series  of  the  recent  forms,  is  seen  in  the 
loss  of  the  first  superior  premolar  in  Lynx  and  Neofelis.     Still 
another,  which  is  one  step  beyond  what  is  known  in  tlie  Machser- 
odont  line,  is  the  loss  of  the  interior  tubercle  of  the  superior 
sectorial,  which  characterizes  the  genus  Gynselurus,    A  superior 
sectorial  tooth  having  the  character  of  that  of  this  genus  was 
discovered   by   Dr.    Hayden    in   the    Loup   River   formation   of 
Nebraska,  and  was  referred  to  a  species  by  Dr.  Leidy  under  the 
name  of  Aelurodon  ferox.    It  was  much  larger  than  the  G.jubatus, 
As  already  remarked,  the  genera  of  the  Machserodont  line  are 
extinct,  and  this  in  spite  of  the  fact  that  they  presented  the  most 
perfect  weapons  of  destruction  in  their  canine  teeth,  from  the 
earliest  times.     Their  other  modifications  of  structure  advanced 
pari  passu  with  those  of  the  Feline  series,  and,  among  others, 
the  feet  presented  in  the  latter  forms  at  least  (e.  ^.,  Smilodon 
necator^  Gew.),the  most  perfect  prehensile  power  of  the  lions  and 
tigers  of  to-day.     As  nothing  but  the  characters  of  the  canine 
teeth  distinguished  these  from  the  typical  felines,  it  is  to  these 
that  we  must  look  for  the  cause  of  their  failure  to  continue.    Prof. 
Flower's  suggestion  appears  to  be  a  good  one,  viz.:   that  the 
length  of  these  teeth  became  an  inconvenience  and  a  hindrance  to 
their  possessors.     I  think  there  can  be  no  doubt  that  the  huge 
canines  in  the  Smilodons  must  have  prevented  the  biting  off  of 
flesh  from  large  pieces,  so  as  to  greatly  interfere  with  feeding,  and 
to  keep  the  animals  in  poor  condition.     The  size  of  the  canines 
is  such  as  to  prevent  their  use  as  cutting  instruments,  excepting 
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with  the  mouth  closed,  for  the  latter  could  not  have  1>een  0|)ened 
sufficiently  to  allow  any  object  to  enter  it  from  the  front.  Even 
were  it  opened  so  far  as  to  allow  the  mandible  to  pass  behind  the 
apices  of  the  canines,  there  would  appear  to  be  some  risk  of  the 
latter's  l)ecoming  caught  on  the  i>oint  of  one  or  the  other  canine, 
and  forced  to  remain  open,  causing  early  starvation.  Such  may 
have  been  the  fate  of  the  fine  individual  of  the  S.neogaeuA^  Lun<l, 
whose  skull  was  found  in  Brazil  by  Lund,  and  which  is  familiar 
to  us  through  the  figures  of  Dr.  Blainvillc,  etc. 

Description  of  New  Species. 
DinietU  eyelopt. 

The  species  of  Diniclis  differ  in  the  proportions  of  their  ante- 
rior molar  and  canine  teeth  as  follows : — 

First  inferior  molar  one  rooted ;   first  superior  molar   two 
rooted  ;  superior  canine  short,  robust ;  large. 

D.  intermedial 

First  inferior  molar  one  rooted  ;  superior  canine  compressed  ; 

two  inferior  incisors.  D.  squalidens. 

First  inferior  molar  two  rooted  ;  first  superior  molar  one 

rooted  ;  canine  long,  compressed.  I>.  cyciops. 

First  molar  of  lx>th  Jaws  two  rooteil ;    canine   long,  com> 

pressed.  D./etina, 

In  the  D.  cyciops  the  first  superior  molar  is  rudi mental,  and 
will  probably  be  found  to  be  wanting  in  some  8|)ecimens.  The 
Rccond  premolar  has  a  distinct  anterior  tubercle  on  the  inner  side, 
a  character  not  seen  in  D.felina  ;  the  anterior  angle  of  the  supe- 
rior sectorial  is  more  produced  than  in  that  s|>ecies.  The  crown 
of  the  su|>erior  tubercular  looks  partly  inwards,  is  rather  long, 
and  has  three  roots.  The  superior  canine  is  quite  long,  and  has 
a  regularly  lenticular  section,  without  facets.  Its  anterior  an«1 
|>osterior  edges  are  denticulate.  The  external  incisors  are  much 
larger  than  the  internal,  and  have  sul>conic  crowns.  The  crowns 
of  the  others  are  subcuneiform.  The  inferior  canines  are  consider- 
ably larger  than  the  incisorH.  The  latter  are  regular,  an<1  do  not 
overlap  each  other.  The  second  and  third  inferior  premolarn 
have  welUlevelui>e<1  basal  lobes  anteriorly  and  posteriorly.     The 

'  AelnrogaU  intermedia y  Filbol. 
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beel  of  the  sectorial  is  well  developed.     The  tubercular  is  very 
small. 

The  form  of  the  skull  is  short  and  wide ;  the  zygomata  are 
much  expanded,  and  the  profile  is  very  convex.  Tlie  muzzle  is 
short,  and  the  orbits  are  rather  large.  The  interorbital  region  is 
"wide  and  convex,  and  the  postorbital  processes  are  robust,  acu- 
minate, and  directed  downwards.  The  infra-orbital  foramen  is 
very  large.  The  apices  of  the  premaxillary  bones  are  elongate, 
but  do  not  reach  the  frontals.  The  nasals  are  rounded  posteriorly. 
The  sagittal  crest  is  prominent,  and  the  inion  elevated.  The 
posttympanic  process  is  short,  and  the  paroccipital  is  short  and 
is  directed  backwards.  The  cranium  is  constricted  behind  the 
orbits.  The  mandibular  ramus  is  low  posteriorly,  and  the  ante- 
rior inferior  flange  is  well-developed,  but  not  large. 


Measurements. 

Length  of  skull  on  base  .... 

Width  of  skull,  measured  below     . 

Length  of  palate 

Width  of  palate  between  posterior  angles  of  sec 

torials 

Width  of  palate  between  canines    . 
Length  of  skull  to  front  of  orbits  (axial) 
Vertical  diameter  of  orbit       .... 
Interorbital  width  (least)         .... 
Elevation  of  inion  from  foramen    . 
Length  of  inferior  molar  series 
Length  of  inferior  sectorial    .... 
Length  of  base  of  inferior  first  premolar 
Depth  of  ramus  at  sectorial    .... 
Depth  of  ramus  at  first  premolar   .        ... 
Depth  of  ramus  at  flange        .... 
From  the  Truckee  beds  of  John  Day  River,  Oregon 


M. 

.140 
.111 
.060 


.062 
.026 
.050 
.031 
.045 
.032 
.050 
.018 
.055 
.016 
.021 
.026 


CANID^. 

The  range  of  variation  presented  by  the  species  of  Canidse  in- 
cludes several  generic  divisions,  recent  and  extinct^^  These  genera 
are,  however,  as  closely  intergraded  as  are  those  of  the  cats,  and 
their  definite  characterB  are  subject  to  occasional  failure  from  ab- 
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normal  variations.     These  are,  however,  not  so  frequent  as  to 
invalidate  the  classification  to  which  they  form  the  exceptions. 

The  CanidsR  appeared  in  the  Upper  Eocene  period,  and  the 
genus  Cams  was  well  represented  by  species  in  the  lowest  Mio- 
cene in  Europe  and  the  United  States.  The  other  genera  are 
represented  by  fewer  species,  and  many  of  them  are  extinct.  The 
foxes  (  Vulpes)  are  the  most  numerous  of  them,  and  but  few  extinct 
species  of  them  are  known.  America  presents  us  with  the  greatest 
variety  of  genera,  as  Enhydrocyon^  Temnoeyon^  and  Palaeocyon 
extinct,  and  Icticyon^  extinct  and  recent.  Speothiis^  extinct  in 
America,  still  exists  in  Asia. 

The  most  complete  catalogue  of  the  species  Canidas  is  that  of 
Dr.  Gray.  In  his  work  the  author  brings  together  observations 
of  various  naturalists,  and  adds  a  number  of  his  own.  He  admits 
a  large  number  of  generic  divisions,  but  many  of  these,  like  those 
of  his  Felidse,  are  simply  founded  on  specific  characters.  A  few 
good  genera,  however,  exist,  and  a  synopsis  of  their  characters  is 
given  below.  The  genus  Megalotis  is  here  excluded  from  the 
Canidas  on  account  of  the  unspecialized  character  of  the  superior 
sectorial  tooth,  as  is  done  by  Dr.  Gray : — 

I.  True  molars  ^. 

Premolars  | ;  inferior  sectorial  with  internal  tubercle. 

Amphicyon. 

II.  True  molars  |. 

Premolars  | ;  inferior  sectorial  with  internal  tubercle. 

Thous. 

III.  True  molars  §. 
o.  Premolars  j. 

i3.  Inferior  sectorial  without  internal  tubercle. 
Keel  of  sectorial  cutting. 
/3i3.  Inferior  sectorial  with  internal  tubercle. 
y.  Four  toes  in  the  man  us  ; 

A  sagittal  crest, 
yy.  Five  toes  in  the  manus. 
6.  Heel  of  sectorial  simply  cutting. 
A  median  sagittal  crest  (?toes). 
66.  Ilcel  of  sectorial  concave,  with  raised  borders. 

Pupil  round;  temporal  fossa  with  simple  superior  border. 

Cants. 


Palseocyon, 


Lycaon. 


Temnocyon, 
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Pupil  erect ;  temporal  fossa  with  simple  superior  border. 

Vulpes, 
Pupil  erect ;  temporal  fossa  bounded  above  by  a  rib-like 
crest.  Urocyon. 

cux.  Premolars  ^. 

luferior  sectorial  with  internal  tubercle  and  cuttinor  heel. 

Enhydrocyon. 
Inferior  sectorial  with  internal  tubercle,  and  wide  tubercu- 
lar heel.  Tomarctus. 

IV.  True  molars  f . 
o.  Premolars  |. 

Inferior  sectorial  with  internal  tubercle.  Speoihus. 

Inferior  sectorial  without  internal  tubercle  (superior  molar 
sometimes  one).  Synagodus. 

aa.  Premolars  §. 

Inferior  sectorial  without  internal  tubercle  (incisors  caduc- 
ous). Dysodus. 

V.  True  molars  ^ 

Premolars  J ;  inferior  sectorial  with  internal  tubercle. 

Icticyon, 

It  is  discoverable  that  the  series  represented  b}'  the  above  genera 
is  a  part  of  the  greater  line  of  the  digitigrade  Camivora^  embrac- 
ing the  greater  part  of  it  which  is  less  specialized  than,  or  infe- 
rior to,  the  part  covered  by  the  Hysenidee  and  Felidae.  Without 
entering  into  the  relations  of  the  Ganidse  with  the  civets  and 
Mustelidse^  it  may  be  remarked  that  the  genera  display  a  succes- 
sive reduction  in  the  number  of  premolars  and  molars  from  the 
more  ancient  to  modern  geologic  times.  It  is  interesting  to  note 
that  the  genera  presenting  the  greatest  reduction  in  all  respects, 
Synagodus  and  Dysodus^  are  now  only  known  in  a  domesticated 
condition.  Another  reduction  is  seen  in  the  number  of  tubercles 
of  the  inferior  sectorial. 

Amphioyon,  Lartet. 

This  genus  is  better  represented  in  Europe  than  in  North  Ame- 
rica, but  two  species  being  certainly  known  from  the  latter.  No 
recent  species. 

Thorn,  Oray,  Ihuieyont  Smith  (nomen  nadum). 

Existing  species  of  South  America  only. 
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Palsooyon,  Land. 

Extinct  species  of  South  America  on\y. 
Lyoaon,  Brooki. 

Existing  species  of  Africa,  only  known  as  yet. 

Temnooyon,  Cop«,  Proceedings  Amer.  Philosophical  Society,  1878,  p.  68. 

In  this  genus  the  heel  of  the  inferior  sectorial  tooth  rises  into 
a  single  more  or  less  median  crest;  in  Canis  the  corresponding 
front  is  basin-shaped,  with  tubercles  on  each  side.  The  superior 
molars  of  the  typical  species,  T,  alligenU^  are  unknown,  but  those 
of  a  new  species,  describe<l  below,  do  not  differ  from  those  of  the 
genus  Canis.  The  Cynodiclis  craasirontris  of  Filhol,  from  the 
French  Phosphorites,  approaches  this  genus. 

Temaooyon  oorypliaiiB,  sp.  noT. 

This  is  the  most  abundant  dog  of  the  Truckee  beds  of  the 
John  Day  country.  I  have  identified  it  heretofore  as  my  Canin 
harlshornianuSj  but  I  find  on  examination  of  the  inferior  sectorial 
tooth  that  it  is  a  species  of  Temnocyon.  This  genus  was  charac- 
terized by  me  on  evidence  furnishe<l  by  a  mandible  of  a  s|>ecie8 
which  I  named  T.  alligenis^^  which  is  of  considerably  larger  size 
than  the  present  one,  but  which  agrees  with  it  in  the  presence  of  a 
cutting  ei\ge  instead  of  a  basin  on  the  heel  of  the  inferior  secto- 
rial. The  C.  harUhornianys,  known  as  yet  from  few  fragments, 
is  intermediate  in  dimensions  between  these  two. 

Several  crania,  and  more  or  less  of  the  skeleton  of  the  T.  cory- 
phteus^  are  present  in  my  collection.  A  nearly  perfect  skull  dis- 
plays the  following  characters:  The  orbits  are  en tirelj' anterior 
to  the  vertical  line  dividing  the  skull  into  halves,  and  the  muz- 
zle is  proportionately  shortened.  It  is  also  narrowed  anteriorly, 
and  its  median  line  above  is  shallowly  grooved.  The  interor- 
bital  region  is  greatly  convex  to  the  supra-orbital  region,  and  is 
grooved  medially.  The  i)ostorbital  processes  are  mere  angles, 
and  are  flattened  from  below.  The  cranium  is  much  constricted 
behind  the  orbits,  where  its  diameter  is  not  greater  than  the  width 
of  the  premaxillary  incisive  border.  The  sagittal  crest  is  much 
elevated,  and  forms  a  |>erfectly  straight  and  gradually  rising  out- 
line to  its  Junction  with  the  incisor.  The  borders  of  the  latter 
are   very  prominent,  extending  backwards  considerably  beyond 

'  Pn>ceetlinij«  Amer.  Philosoph.  Soc.,  1878,  vlil.  p.  68. 
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the  brain  case.  The  Z3''gonia  is  rather  slender,  is  elongate,  and 
but  little  expanded.  The  otic  bullae  are  very  large ;  the  paroccipi- 
tal  processes  are  directed  backwards,  at  an  angle  of  45°,  and  are 
rather  elongate  and  acute  ;  they  cap  the  bullae  posteriorly.  The 
lateral  occipital  crests  bound  a  fossa  of  the  occipital  region  near 
the  condj'^les.  The  occipital  surface  is  directed  horizontally  back- 
wards above  the  foramen  magnum.  This  part  of  it,  and  its  supe- 
rior portion,  are  divided  by  a  median  keel. 

The  basioccipital  is  keeled  on  the  middle  line  below.  The 
sphenoid  is  not  keeled,  and  is  concave,  its  borders  descending  on 
the  inner  side  of  the  bullsB.  The  pterj'goid  fossa  is  rather  narrow, 
and  the  hamular  process  is  short.  The  posterior  border  of  the 
palate  does  not  extend  anterior  to  the  posterior  edges  of  the  last 
tubercular  molar,  and  its  middle  portion  projects  backwards  in  a 
triangular  process.  The  palatine  fossa  for  the  inferior  sectorial 
is  shallow.  The  superior  surface  of  the  postorbital  region  is 
roughened. 

The  foramen  in fraorbitale  exterius  is  rather  large,  and  issues 
above  the  anterior  border  of  the  sectorial  tooth.  The  /.  incisiva 
are  short,  not  extending  posterior  to  the  middle  of  the  canines. 
The  f.  palaiina  are  opposite  the  posterior  border  of  the  sectorial. 
The/,  lachrymale  is  altogether  within  the  orbital  border.  The/. 
opticum  is  rather  large.  This  species  is  peculiar  in  having  the 
/./.  spheno-orbitale^  rotundum^  and  alisphenoidale  anterius  united 
into  one  large  external  orifice.  The  alisphenoid  canal  is  larger  in 
Cants  latrans^  and  its  posterior  foramen  small.  The  /.  ovale  is 
further  removed  from  the  /.  alisphenoidale  than  in  the  coyote,  and 
is  exterior  to  and  a  little  behind  the/,  carotideum. 

The  nasal  bones  extend  to  above  the  middles  of  the  orbits,  and 
contract  gradually  to  their  apex.  Their  combined  anterior  border 
is  a  regular  concave,  and  the  lateral  angles  at  this  point  are  pro- 
duced outwards  and  forwards.  The  posterior  apex  of  the  pre- 
maxillary  bone  is  separated  from  the  anterior  apex  of  the  frontal 
by  a  short  space.  The  maxillo-malar  suture  is  deeply  notched  in 
front  below,  and  it  extends  upwards  to  above  the  infra-orbital 
foramen.  A  very  narrow  surface  of  the  lachrymal  is  exposed  on 
the  external  surface.  The  pterygoid  bone  is  dii  st,  i  1  is  nearly 
equall3^  bounded  by  the  sphenoid  and  paU  i     s. 

The  inferior  suture  of  the  orbito-spheno 
is  deepest  anteriorly. 
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The  crowns  of  all  the  incisor  teeth  are  narrow  or  compressed, 
and,  though  slightly  worn,  present  no  indication  of  notch*  As 
usual,  the  external  ones  are  much  the  largest  in  antero-posterior 
diameter.  The  canines  have  robust  fangs  and  rapidly  tai)ering 
crowns,  which  are  but  little  compressed.  The  first  superior  pre- 
molar is  one-rooted,  and  the  crown  is  simple.  The  crown  of  the 
second  is  without  posterior  heel  and  tubercle,  while  the  third  pos- 
sesses both.  The  sectorial  is  relatively  short,  less  so  than  in  C 
latrans.  The  blades  are  low  and  obtuse  as  compared  with  recent 
species,  and  the  notch  separating  them  is  quite  open.  The  ante- 
rior external  heel  is  small,  and  there  is  no  anterior  external  tuber- 
cle. The  first  tul)ercular  molar  is  large,  and  the  crown  is  nar- 
rower than  that  of  (7.  lalrans.  It  has  an  obtuse  external  cingulum, 
two  external  conical  cusps,  a  V-shaped  median  ridge,  and  a  wide 
internal  cingulum.  This  crown  differs  from  the  corresponding  one 
of  C  latrans  in  having  conical  instead  of  compressed  external 
cusps,  and  a  simple  Y-shaped  crest  within  instead  of  two  adjacent 
cusps.  The  second  tubercular  is  smaller  than  in  (7.  latrans^  and 
its  tubercles  are  less  distinct.  There  are  two  outer  tubercles,  a 
V-shaped  ridge,  and  an  inner  cingulum,  all  very  obscure.  The 
enamel  of  all  these  teeth  is  smooth. 

Measurements  of  Cranium,  m. 

Length  along  base  of  skull,  including  incisive  bor- 
der and  occipital  condyle 160 

Length  of  skull  to  palatal  notch 075 

Length  of  skull  to  posterior  border  of  pter^'goid 

bone 102 

Length  to  front  of  orbit  axially 046 

Width  between  zygomas  (greatest)  .        .        .    .094 

Width  between  orbits  (least) 036 

Width  at  postorbital  constriction 021 

Width  between  bases  of  canines 017 

Width  Ijetween  bases  of  second  tuberculars    .        .   .027 

Width  between  otic  bullfe 009 

Width  between  apices  of  paroccipitals    .         .        .    .042 

Width  of  foramen  magnum 017 

Width  of  occiput  above  . 032 

Six  well-preserved  crania  of  this  species  are  embraced  in  the 
collection,  and  the  mandible  remains  attached  to  some  of  them. 
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One  of  these  exiiibits  the  following  characters:  there  is  a  well- 
developed  marginal  lobe  of  the  posterior  cutting  edge  of  the  third 
and  fourth  premolars  as  well  as  a  low  posterior  heel,  and  a  rudi- 
ment of  an  anterior  one.  The  heel  of  the  sectoritfl  is  shorter  than 
the  remaining  part  of  the  tooth,  and  rises  to  a  cutting  edge  a  little 
external  to  the  middle  line ;  there  is  a  small  tubercle  at  its  inte- 
rior base.  The  anterior  blade-cusp  of  the  sectorial  is  much  lower 
than  the  median,  which  is  conical ;  the  two  diverge,  diminishing 
the  shear-like  character  and  action  of  the  tooth.  The  internal 
cusp  is  well  developed.  The  first  tubercular  is  of  moderate  size, 
and  is  a  longitudinal  oval  in  outline.  The  crown  supports  two 
low  tubercles  anterior  to  the  middle,  of  which  the  external  is  the 
larger.  The  last  molar  has  a  single  compressed  root,  and  the 
crown  is  a  longitudinal  oval  in  outline.  Its  position  is  on  the 
ascending  base  of  the  coronoid  ramus,  so  that  the  crown  is  slightly 
oblique.  The  masseteric  fossa  is  profound  and  well  defined ;  its 
anterior  termination  is  below  the  middle  of  the  second  tubercular 
tooth.  The  horizontal  ramus  is  not  robust,  but  is  compressed, 
and  rather  deep. 

Measurements  of  Mandible.  m. 

Length  along  bases  of  posterior  five  molars  .        .    .049 
Length  of  base  of  fourth  premolar  .        .        t    .011 

Elevation  of  crown 008 

Length  of  base  of  sectorial 018 

Elevation  of  crown  of     " 012 

Length  of  base  of  first  tubercular 0075 

Width  "  "  " 0050 

Length  of  base  of  second  tubercular       •        .        .    .0050 

While  the  characters  of  this  dog  do  not  separate  it  widely  from 
the  genus  Canis^  many  of  them  are  quite  different  from  those 
presented  by  the  recent  species  of  the  genus  with  which  I  am  ac- 
quainted. Thus  the  union  of  the  foramina  spheno-orbitale  and 
rotunda,  the  anterior  position  of  the  orbits,  and  the  postorbital 
constriction  are  not  seen  in  the  wolf,  domestic  dog,  coyote, jackal, 
or  the  North  American  and  European  foxes.  The  size  of  the 
brain  was  evidently  less  than  in  those  species,  and  the  sectorial 
teeth  quite  inferior  in  the  efiSciency  of  their  blades.  These  cha- 
racters may  be  considered  in  connection  with  the  low  geological 
position  of  the  beds  in  which  the  species  occurs. 


IS4  PR0CECDIN08   OP  THE   ACADIMT  OF  [1879. 

From  the  Truckee  beds  of  the  White  River  formation  in  Oregon. 

Cmmif,  Lino. 

The  names  proposetl  by  Smith,  Oraj^  and  others,  and  which 
must  bo  reganled  as  synonyms  of  Cants,  are  Lupus^  Dieba^  Si- 
menia^  ChryHocyon^  hnd  Lycalopex.  Many  of  the  si)ecies,  referred 
to  by  Euro|)ean  paleontologists  under  the  name  of  Cynodictis^ 
Pomel,ap|)ear  to  me  to  l)e  undistinguishable  from  Canis.  Through 
the  great  kindness  of  M.  Filhol,  I  possess  specimens  of  the  Jaws 
of  several  of  these  species.  A  mandible  with  nearly  complete 
dentition  of  the  Cynodon  velannum  of  Aymard,  agrees  very 
nearl}'  with  the  Jaws  of  some  of  the  smaller  species  from  the  Ame- 
rican White  Riverbeds,  which  I  have  referred  to  Canis.  Helocyon^ 
Aym.  may  Ix^  distinct,  but  may  not  belong  to  the  CanidtE. 

The  dentition  of  many  of  the  recent  species  of  Cania  differs  in 
very  slight  characters.  The  following  may  be  detected  in  an  ex- 
amination of  the  superior  molars  of  the  three  larger  si)ecies  most 
accessible  in  the  T'^nited  States. 

Last  su|>erior  tubercular  short,  wide;  inner  cingulum  and  crest 
nearly  confounded. 

Inner  crest  of  tub.  m.  I.  composed  of  two  low  tubercles. 

C.familiarin. 
Vars.  nwlossuB^  (errarius^  grains. 

Last  superior  tubercular  narrower,  transverse  ;  inner  cingulum 
very  distinct. 

Inner  crest  of  tub.  M.  L,  a  ridge  higher  anteriorly.      C.  lupus. 
Inner  crest  of  tub.  M.  I.  with  two  sharp  cusps.  C,  latrans. 

It  is  worthy  of  note  that  the  wide  oval  form  of  the  second  su|)e- 
rior  molar  of  the  Canis  famiUaris,  exists  equally  in  the  extreme 
races  or  8|K*cies,  the  grayhound  and  bulldog,  as  1  observe  by  ex- 
amination of  several  crania  of  each.  This  has  also  l>een  shown  by 
De  Rlainville.  It  is  also  seen  in  the  terrier,  an<i  in  various  other 
races.  Hut  in  some  Saint  Hernard  crania  in  the  Museum  of  the 
Academy  of  Natural  Sciences,  this  tooth  is  more  elongate ;  and  in 
some  (»r  the  siK'cimens  of  Canis  lupus  from  Kuro|>e  its  form  is 
quite  the  same.  So  this  character,  a»  might  have  l»een  anticipated, 
iH  not  of  universal  application.  Another  character  is  si*en  in  the 
crania  of  three  H|)ecimens,  which  are  sup])OHe<l  to  l>clong  to  Canis 
tt'rrarius.  The  su|>erior  lK>rder  of  the  foramen  magnum  is  inter- 
rupted by  a  deep  vertical  excavation.     This  is  not  seen  in  the  St. 
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Bernard,  the  bulldog,  greyhound,  and  other  races,  nor  in  any  of 
the  feral  or  extinct  species  of  the  genus  examined.  It  appears  to 
be  associated  with  an  increased  size  of  the  brain,  and  to  be  an 
adaptation  to  the  vermis  of  the  cerebellum.  The  expansion  of 
the  brain  is  also  indicated  by  the  protuberance  of  the  frontal  re- 
gion, and  the  wide  separation  of  the  temporal  fosssB  by  a  smooth 
space  on  each  side  of  the  sagittal  suture.  This  space  does  not 
exist  in  the  greyhound,  but  a  narrow  one  is  found  in  the  bulldog. 
These  characters  are  important  on  various  grounds,  but  are  here 
mentioned  in  reference  to  the  species  of  Synagodus  and  Dysodus^ 
■where  they  reappear.  The  absence  of  the  second  inferior  tuber- 
cular molar  is  also  not  uncommon  in  the  '*  black  and  tan"  terrier. 
I  do  not  see  the  propriety  of  retaining  the  generic  name  Nycte- 
rentes^  Temm.  for  the  Ganis  procyoninus  of  Japan.  The  pecu- 
liarity it  presents  in  the  form  of  the  first  superior  tubercular 
molar,  the  only  one*  on  which  the  genus  reposes,  I  would  regard 
as  specific  only. 

Vnlpei. 

I  would,  with  Gill,  refer  to  this  genus  the  species  mentioned 
by  Gray  and  others  under  the  generic  names  Pseudalopex^  Fenn- 
ecu8^  and  Leucocyon,  The  form  of  the  post  frontal  process  cer- 
tainly does  not  furnish  generic  characters. 

Urocyon,  Baird. 

The  peculiar  cranial  ridges,  in  which  this  genus  resembles  one 
of  the  extinct  genera  of  Mustelidse^  appears  to  me  to  be  the  cha- 
racter which  warrants  its  separation  from  Vulpes, 

Enbydrooyon,  Cope,  Balletia  U.  S.  Geological  Survey,  Terrs,  v,  56,  1879. 

Two  species  from  the  White  River  beds  of  Oregon  are  known. 

Tomarotus,  Cope,  Ann.  Report  U.  S.  Geol.  Surv.  Terrs.  1873  (74),  p.  519.     Paleon- 
tological  Bulletin,  1873,  Aug.  20,  1873. 

One  species  known  from  the  Loup  Fork  beds  of  Colorado.  It 
is  uncertain  whether  this  genus  has  two  or  three  premolars.  Should 
it  have  three  it  must  be  compared  with  the  B r achy cy on  of  Filhol. 
But  the  inferior  sectorial  tooth  of  that  genus  is  as  3'et  unknown. 

Speothni,  Land,  1843.     Cuon^  Hodgs. 

One  extinct  species  of  this  genus  was  found  by  Lund  in  caves 
in  Brazil.     Another  species,  Speothus  primasvuSj  is  now  living  in 

'  According  to  the  figures  of  Temminck  and  Schlegel. 
13 
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the  Ilimalava  region.  Several  other  recent  species  have  been 
named,  but  they  are  said  by  some  authors  to  be  varieties  only  of 
the  S.  prim«vu$. 

Ijnagodiii,  Cope,  gen.  dot. 

The  characters  of  this  genus  have  been  pointed  out  in  the  ana- 
lytical key.  They  are  evidently  as  important  as  those  which 
deflne  the  divisions  which  are  regarde<l  as  genera  by  naturalists. 
It  is  not  unlikely  that  the  typical  species  has  been  heretofore  esti- 
mateil  as  a  variety  of  Canis  famUiaris^  but  it  exhibits  two  tren- 
chant generic  dental  characters  not  found  in  Canu^  and  three 
unique  specific  characters  in  the  teeth,  besides  two  characters  of 
the  cranium  found  in  but  one  or  two  of  the  subspecies  of  Cams 
familiaris. 

The  generic  characters  alluded  to  are:  (1)  the  absence  of  the 
second  inferior  tubercular  molar,  and  (2)  the  absence  of  the  in- 
tenial  tubercle  of  the  inferior  sectorial.  The  absence  of  the  second 
inferior  tubercular  is  evidently'  not  one  of  those  abnormal  cases 
which  occur  in  various  species  of  Ca>tti»from  time  to  time;  for  the 
first  tubercular  molar  is  smaller  than  in  any  known  species  of 
C'arit>,  and  has  but  one  root,  a  character  which  some  |)ersons 
might  regard  as  being  the  third  of  the  generic  category.  The 
premolars  are  4 — 4,  and  of  the  usual  form ;  the  first  in  both  Jaws  is 
one- rooted. 

It  is  uncertain  whether  any  species  of  this  genus  exists  in  the 
wild  state.  Should  such  not  be  the  case,  we  can  only  pre<licate 
the  former  existence  of  such  an  one  entirely  different  from  the 
CaniM  familiar is^  and  which  has  given  origin  to  the  existing  one 
below  descrilMjd. 
Sjasfodiia  maatiMtiiB,  fp.  dot. 

Two  crania  represent  this  species  in  the  Museum  of  the  Academy 
of  Natural  Sciences.  They  agree  in  all  essential  particulars.  The 
incisor  and  premolar  teeth  present  no  peculiarities  (the  latter  are 
without  marginal  lobes),  and  the  sui)erior  sectorial  is  normal.  The 
first  tubercular  has  less  transverse  extent  than  in  the  Canidm 
generally,  and  its  median  crest  and  inner  cingnlum  are  con- 
founded, a  character  which  i  have  not  found  in  any  of  the  other 
siHH'i(*s  accessible.  Thus  the  crown  of  this  tooth  consists  of  an 
external  pair  of  tul)ercles,  a  basin,  and  a  stout  inner  marginal 
prominence.     The  second  tubcrculars  are  abnormally  small  in  one 
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specimen,  and  in  the  other  they  are  wanting.  The  III.  and  TV,  in- 
ferior premolars  have  marginal  posterior  lobes.  The  inferior  sec- 
torial, as  already  stated, has  no  inner  tubercle.  Its  heel  is  peculiar 
in  the  great  elevation,  and  submedian  position  of  one  of  its  bor- 
ders, approaching  Temnacyon  in  this  respect.  The  other  edge  is, 
however,  distinct,  thus  forming  an  unsymmetrical  basin.  The  first 
inferior  tubercular  is  small,  one-rooted,  and  the  crown  is  subround, 
and  with  a  single  median  tubercle.  In  the  other  usual  species  of 
Canis,  Vulpes^  and  of  many  other  genera  of  the  family,  this  tooth 
is  elongate,  two-rooted,  and  supports  at  least  two  tubercles. 

The  general  form  of  the  crania  resembles  those  of  some  of  the 
terriers.  The  brain-case  is  full  and  convex,  the  orbits  are  lateral, 
and  the  muzzle  is  moderately  elongate  and  narrowed.  The  osseous 
surfaces  are  generally  smooth,  and  there  is  no  indication  of  the 
ridge  bounding  the  temporal  fossa  above.  There  is  a  deep  sinus 
of  the  superior  border  of  the  foramen  magnum,  a  character  above 
noted  as  occurring  in  a  subspecies  included  under  Canis  famili' 
arts. 

I  have  been  unable  to  ascertain  whether  the  species  now  de- 
scribed is  one  of  the  forms  which  have  been  referred  to  Canis 
familiaris  under  a  subspecific  name.  One  of  the  specimens  was 
presented  to  the  Academj'  msxiy  years  ago  by  Dr.  Paul  Goddard, 
under  the  name  of  lap-dog.  The  form  of  the  head  shows  that  it 
is  not  one  of  the  forms  of  Canis  extrarius  hispanicus  (of  Fitz- 
inger's  Work  on  Dogs),  which  are  represented  by  the  King  Charles 
Spaniel,  and  other  lap-dogs.  As  I  can  find  nothing  concerning  it 
in  the  books  I  give  it  a  provisional  specific  name. 

The  origin  of  the  characters  of  this  genus  is  doubtless  to  be 
traced  to  prehistoric  time,  if  not  to  an  early  tertiary  geologic  age. 
Perhaps  some  of  the  species'  characters  are  of  later  origin  ;  such 
as  the  obliteration  of  the  superior  border  ridges  of  the  temporal 
fossae,  and  the  large  sinus  of  tlie  foramen  magnum.  These  cha- 
racters, seen  in  a  lesser  degree  in  a  domesticated  true  Canis^  as 
above  mentioned,  are  evidently  an  adaptation  to  an  enlarged  brain ; 
the  one  to  the  increased  cerebral  hemispheres,  the  other  to  the 
protuberant  vermis  of  the  cerebellum.  Whether  these  characters 
are  due  to  a  prolonged  domestication,  and  abnormal  nutrition 
within  human  habitations,  remains  to  be  ascertained.  I  remark 
here  that  two  crania  of  dogs  found  mummied  in  Egypt  by  Mr. 
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GliddoD,  and  now  in  the  Museum  of  the  Academy,  present  all  the 
normal  details  of  structure  of  Canis  familiaris. 

The  reduction  in  the  number  of  teeth  has  been  carried  farther, 
and  is  probably  of  more  modern  origin  in  the  new  genus  to  be 
described  below. 

Dysodai,  gen.  nov. 

The  characters  of  this  genus,  already  indicated  in  the  analytical 
table,  are  as  follows :  I.  ^  ;  C.  ]  ;  P.  m.  f ;  M.  f ;  inferior  sectorial 
without  internal  tubercle.  The  incisive  formula  might  with  pro- 
priety read  g,  since  these  teeth  are  shed  at  an  early  age ;  and  for 
the  same  reason  the  tuberculars  might  be  stated  |,  since  the  last 
one  of  the  upper  jaw  is  equally  evanescent.  I,  however,  give  the 
genus  the  benefit  of  the  possible  futur-e  discovery  of  species  in 
which  the  teeth  in  question  may  not  be  so  early  caducous,  and 
rely  on  the  restricted  diagnosis.  It  is  thus  apparent  that  the 
genus  Dysodus  is  distinguished  from  Synagodus  by  the  absence 
of  two  premolars  from  each  jaw.  While  the  genera  agree  in  other 
respects,  their  typical  species  are  very  different. 

This  genus  probablj^  diverged  from  that  now  represented  by 
Synagodus^  at  a  comparatively  late  period.  Although  it  exhibits 
a  degree  of  dental  reduction  greater  than  that  form,  I  admit  that 
the  possibility  of  its  having  come  off  from  Cants  rather  than  from 
Synagodus  is  worthy  of  consideration.  This  is  suggested  b}'  the 
fact  that  the  remaining  (first)  tubercular  molar  of  the  inferior 
series  is,  in  D,  prnvus^  more  like  that  of  the  species  of  Canis  in 
all  respects,  among  others,  in  having  two  roots. 

In  D,  ])r a V us  tha  superior  third  premolar  is  sometimes  shed, 
like  the  incisors,  having  the  formula,  I.  {J;  C.  "J  ;  Pm.  J;  M.  h  I 
have  excluded  this  character  from  the  generic  diagnosis,  as  in  the 
case  of  the  incisor  and  superior  tubercular  teeth,  because  they  are  at 

the  present  time  un.sfahle;  that  is,  the  parts  in  question  are  in  pro- 

« 

cess  of  metamorphosis.  When  characters  are  thus  variable,  they 
cannot  be  used  as  the  bases  of  natural  divisions,  but  when  they 
are  stable^  we  are  compelled  to  recognize  them.  The  characters 
which  I  have  included  in  the  diagnoses  of  Synagodus  and  Dysodus 
I  have  thought  to  be  of  this  character,  and  I  am  by  no  means  sure 
that  the  absence  of  the  superior  incisor  teeth  should  not  be  placed 
in  the  same  cate^orv.  But  none  of  these  characters,  whether 
stable  or  unstable,  can  be  regarded  as  monstrosities,  such  as  mul- 
tiplied digits,  fissured  palate,  etc.     They  are,  on  the  contrary,  in 
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the  direct  line  of  numerical  succession  of  parts  already  repre- 
sented by  the  genera  of  Canidse^  and  of  all  digitigrade  Carnivora. 
This,  as  already  stated,  consists  in  the  reduction  in  the  number  of 
the  teeth  and  their  tubercles,  forming  a  series  which,  commencing 
with  the  generalized  extinct  type  Amphicyon,  approaches  more 
and  more  nearly  to  the  Felidse.  In  the  inferior  sectorial,  the 
genus  Dysodus  approaches  nearest  of  all  Canidss  to  some  of  the 
earliest  genera  of  cats,  as  Hoplophoneus  (although  easily  distin- 
guishable), while  in  the  reduction  of  its  premolars  it  approaches 
the  modern  forms  of  that  family.  In  the  early  shedding  of  the 
incisors  it  reaches  a  condition  not  found  in  anj'  carnivora,  but  one 
which  marks  the  extreme  of  development  of  the  ungulate  mammals 
in  various  lines;  e.  g.,  Ruminaniia^  Omnivora^  and  Amblypoda. 

Dyiodm  praviiB,  sp.  no  v. 

This  species,  which  is  known  as  the  Japanese  sleeve  dog,  is  re- 
presented in  the  Museum  of  the  Academy  of  Natural  Sciences  by  a 
complete  skeleton,  with  the  crania  of  two  other  individuals.  These 
all  belong  to  adult  animals  of  a  single  litter,  wliich  were  born  in 
the  United  States.  The  parents  of  these  dogs  were  procured  in 
Japan  by  Dr.  W.  S.  W.  Ruschenberger,  U.  S.  N.,  now  President 
of  the  Academy.  Other  specimens  have  been  brought  to  the 
United  States  by  officers  of  the  navj-.  Dr.  J.  E.  Gray  figures  a 
skull  of  the  same  dog  in  the  Proceedings  of  the  Zoological  Society 
of  London  for  1867. 

The  crania  in  the  Academy's  collection  are  almost  exactly  alike, 
and  resemble  the  one  figured  by  Dr.  Gray  so  far  as  can  be  discov- 
ered. But  Dr.  Gra^'^s  specimen  was  probablj'^  young,  as  the  inci- 
sor teeth  and  a  premolar  in  each  jaw  have  not  yet  been  shed,  and 
there  are  some  cranial  fontanelles  still  remaining. 

The  characters  displayed  by  the  skulls  are  as  follows;  The  muz- 
zle is  excessively  abbreviated,  and  the  forehead  very  convex.  The 
brain-case  is  almost  globular,  and  the  zygomata  proportion  ably 
prominent.  The  superior  marginal  ridge  of  the  temporal  fossa  is 
prominent,  and  those  of  opposite  sides  are  well  separated  as  far 
as  the  posterior  parietal  region.  Ilere  they  approach  each  other 
abruptly,  forming  a  wide  sagittal  crest.  The  muscular  insertions 
and  other  osseous  ridges  of  the  supra,  ex-  and  basi-occipital  re- 
gions are  strongly  marked.  The  postorbital  process  is  prominent 
and  decurved.     The  vertical  sinus  of  the  superior  border  of  the 
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foramen  magnum  is  deeply  excavated.     The  external  sarfiace  of 
the  brain  case  and  of  the  zygomata  is  minutely  rugose. 

There  are  no  lobes  of  the  posterior  border  of  the  anterior  supe- 
rior premolars,  while  thej'  are  present  on  the  two  inferior  premolars. 
The  superior  sectorial  is  normal,  while  the  first  superior  tubercu- 
lar is  like  that  of  Synagodus  mansuetus^  without  distinct  median 
crest  or  tubercle.  The  heel  of  the  inferior  sectorial  is  also  like 
that  of  the  species  just  mentioned;  one  border  is  much  more  ele- 
vated than  the  other,  and  forms  a  cutting  edge.  The  inferior 
tubercular  is  small,  is  longitudinally  oval,  and  supports  two  low 
tubercles.  This  is  one  of  the  most  important  points  of  difference 
between  this  species  and  the  S.  mansuetus.  In  none  of  the  speci- 
mens is  there  any  trace  of  the  second  tubercular. 

The  skeleton  is  that  of  a  dog  of  the  size  of  a  rather  small  black- 
and-tan  terrier. 

Dr.  Ruschenbcrger  states  that  the  incisor  teeth  of  the  dogs 
were  shed  at  an  age  of  about  six  months.  He  also  informs  me 
that  they  did  not  breed  after  coming  to  this  country.  Dr.  Gray 
states  that  these  dogs  are  fed  largely  on  vegetable  food  in  Japan, 
and  have  an  artificial  existence  in  various  respects.  They  are, 
according  to  Dr.  Ruschenbcrger,  uncommon  and  expensive  in 
Japan. 

I  have  been  unable  to  discover  that  any  name  whether  varietal 
or  specific  has  been  given  to  this  dog. 

Icticyon,  Lund. 

One  existing  and  one  extinct  species  liave  been  found  in  Brazil ; 
the  latter  in  the  caves.  I  describe  a  species  from  Oregon  which  I 
cannot  separate  from  them  genericall3\ 

Icticyon  crassivultus,  sp.  nov. 

This  dog  is  so  far  represented  by  a  skull,  which,  while  it  lacks 
the  parietal  and  occipital  regions,  is  otherwise  nearly  complete, 
having  both  mandibular  rami.  The  dental  formula  is,  I.  J  ;  C.  }; 
Pm.  J  ;  M.  L  The  single  sui)erior  tubercular  molar  is  similar  in 
general  to  that  of  other  Canidce.  The  inferior  sectorial  has  aa 
internal  cusp,  and  posterior  heel,  the  latter  with  a  low  cutting 
edge  on  one  side.     Inferior  tubercular  well  developed. 

The  dental  formula  of  this  animal  is  that  of  Icticyon^  Lund,  of 
which  a  species  has  been  found  in  the  cave  deposit  of  Brazil,  and 
another  still  lives  in  that  region. 
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Char,  specif.  The  snout  is  short  and  robust,  and  the  profile  from 
the  parietal  region  is  straight  and  descending.  The  premaxillarjr 
border  projects  but  little  beyond  the  line  of  the  extremity  of  the 
nasal  bones.  The  muzzle  is  slightly  contracted  in  front  of  the 
orbit  and  above  the  fundus  of  the  canine  alveoli.  The  latter  cause  a 
swelling  on  the  side.  The  infraorbital  region  is  somewhat  cracked, 
but  appears  to  have  been  nearly  flat  medially;  laterally  it  de- 
scends steeply  to  the  supraorbital  border.  The  orbit  is  not  large, 
and  the  zygomatic  fossa  is  short.  The  nasal  bones  are  narrowed 
posteriorly,  a  little  contracted  medially,  and  expanded  anteriorly, 
their  lateral  portions  being  produced  along  the  pre-maxillaries. 
Their  combined  nasal  border  is  concave,  and  is  without  the  notches 
of  some  forms.  The  foramen  infraorhUale  exterius  is  of  medium 
size,  and  issues  above  the  interval  between  the  sectorial  tooth  and 
the  one  in  advance  of  it.  The  mandibular  ramus  is  quite  robust, 
and  its  inferior  border  is  gently  convex.  The  masseteric  fossa  is 
bounded  by  elevated  borders,  especially  inferiorly,  and  the  angu- 
lar hook  is  prominent  and  robust.  The  condyle  is  situated  on  the 
horizontal  line  of  the  tubercular  molar,  or  a  little  above  the  others, 
and  has  a  wide  transverse  extent,  chiefly  inwards.  The  coronoid 
process  is  high  and  wide,  and  is  turned  backwards  so  as  to  verti- 
cally overhang  the  condyle.  Its  anterior  border  is  wide  below,  and 
becomes  horizontal  above. 

The  teeth  partake  of  the  robust  character  of  the  skull,  with  the 
exception  of  the  incisors.  Of  these  the  crowns  of  the  external 
are  long  and  narrow,  and  the  median  small  in  the  premaxillaries, 
while  those  of  the  lower  jaw  are  all  small.  The  canines  in  both 
jaws  are  quite  robust,  and  those  of  the  lower  jaw  are  rather  ab- 
ruptly recurved.  The  first  premolar  is  small,  and  has  a  simple 
crown  and  single  root.  The  crowns  of  the  other  premolars  are  wide 
at  the  base,  and  form  each  a  simple  cone,  with  a  short  posterior 
basal  heel.  The  upper  sectorial  is  relatively  not  long,  but  is  robust, 
and  with  thick  blades.  The  internal  heel  is  well  developed,  as  in 
CaniSj  while  a  cingulum  represents  an  anterior  lobe.  The  tuber- 
cular molar  is  narrower  in  fore  and  aft  diameter  than  in  Temnocyon 
coryphcBus  or  Cants  latrans^  although  it  presents  the  same  de- 
tails. These  are  a  wide  obtusb  external  cingulum ;  two  external 
tubercles;  a  median  obtuse  tubercle,  and  a  wide  internal  cin- 
gulum. The  premolars  of  the  lower  jaw  are  similar  to  those  of 
the  maxillary  bOne.     The  inferior  sectorial  is  quite  robust,  and 
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the  internal  cusp  is  well  developed.  The  heel  is  shorter  than  the 
blades  of  the  crown,  and  is  wide  and  without  tubercles  in  its  some- 
what worn  condition.  Its  external  border  rises  to  an  edge.  The 
tubercular  is  wider  than  the  corresponding  tooth  in  the  cotempo- 
rary  species  of  Ca^iidae^  although  not  so  wide  as  long.  Its  crown 
rises  in  two  low  tubercles  which  stand  transversely  near  the  middle. 


3Iea8urement8. 

Length  of  skull  to  orbit  (axial) 

Depth  of  skull  to  orbit  (axial) 

Interobital  width     .... 

Width  of  nares 

Length  of  superior  molar  series 

Length  of  bases  of  three  premolars 

Length  of  base  of  sectorial 

Width  of  sectorial  in  front 

AVidth  of  first  tubercular  anteroposterior 

AVidth  of  first  tubercular  transverse 

Length  of  mandible  to  angle  . 

Elevation  at  coronoid 

Elevation  at  sectorial 

Length  of  inferior  molar  series 

Length  of  inferior  sectorial 

Ijcnsfth  of  heel  of  inferior  sectorial 

Length  of  inferior  tuberculiu*  . 

Width  of  inferior  tubercular   . 


M. 

.049 
.042 
.040 
.Olt 
.038 
.019 
.013 
.009 
.006 
.014 
.093 
.051 
.020 
.045 
.014 
.003 
.006 
.005 


Yan  der  Itoven  has  given^  descriptions  and  figures  of  the 
skull  and  dentition  of  the  Iciicyon  cenaficus  of  Lund,  of  Brazil. 
From  tliese  it  appears  that  the  present  species  dittbrs  from  the 
latter  in  the  greater  development  of  the  inner  part  of  the  tul>er- 
cular  molar  of  the  superior  series;  in  /.  venaticus  this  part  is 
much  reduced.  The  tubercular  molar  of  the  lower  jaw  is  also 
much  smaller  in  the  living  species,  the  angular  and  coronoid  pro- 
cesses less  developed,  and  the  condyle  less  extended  ti'ansversely. 
The  cranium  of  the  /.  crassivaltus  is  much  more  robust,  but  not 
much  longer  than  that  of  /.  veiiaticns. 

Discovered  by  J.  L.  Wortman  in  the  Truckee  beds  of  the  White 
River,  Tertiary  of  the  John  Day  River  region  of  Oregon. 


'  Over  hct  Qeslacht   Icticyon  ;    wis.  eu   uatuurk.   Verh.    der    Koninkl. 
Akademie,  Amsterdam,  Deel.  III. 
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General  Observations. 

In  both  Canidse  and  Felidse  the  reduction  of  tlie  dental  series 
is  connected  with  a  contraction  of  the  facial  part  of  the  skull, 
either  posteriorly  or  anteriorly.  Enhydrocyon  is  an  example  of 
anterior  abbreviation,  and  Icticyon  of  posterior  contraction  among 
Canidse.^  wliile  Smilodon  and  Lynx  exhibit  the  anterior  reduction 
in  Fclidae,  I  liave  already  pointed  out  that  this  reduction  is  ac- 
companied by  a  corresponding  increase  in  the  size  of  the  sectorial 
teeth.  But  the  reduction  in  the  number  of  teeth  in  geologic  time 
has  not  been  confined  to  the  Carnwora^  but  belongs  to  the  Ungu- 
lates and  Primates  as  well.  The  small  number  of  teeth  is  gene- 
rally associated  with  high  specialization  among  Mammalia  gene- 
rally. The  genera  Synagodus  and  Dysodus  are  the  most  special- 
ized of  the  Canidse, 

I  may  here  refer  to  the  frequently  observed  reduced  dentition 
of  man.  Darwin  first  pointed  out  the  significance  of  the  absence 
of  the  third  molars  from  the  standpoint  of  evolution,  citing  Ame- 
rican cases;  and  I  have  observed  the  similar  bearing  of  the  ab- 
sence of  the  external  superior  incisors.*  These  reductions  are 
very  frequent  in  tlie  United  States,  and  probably  elsewhere  among 
civilized  nations,  but  statistics  on  this  point  are  yet  wanting.  My 
friend  Dr.  C.  N.  Pierce,  an  experienced  and  scientific  dentist  of 
this  city,  informs  me  that  he  knows  of  twenty-eight  families  in 
which  the  external  superior  incisors  are  absent;  to  tliese,  four 
families  ma3'  be  added,  which  have  fallen  under  my  own  observa- 
tion :  that  the  absence  of  one  or  both  pairs  of  the  third  molars 
is  still  more  common,  is  confirmed  by  Dr.  Pierce's  experience. 

It  is  evident  tliat  we  have  characters  which,  if  stable,  would 
indicate  two  or  three  genera  of  Hominidaa  additional  to  Homo, 
They  are  unstal)le  at  present;  tliat  is,  tliey  are  not  yet  invariably 
found  in  any  race  or  species  of  man,  or,  in  other  words,  are  not  so 
associated  with  other  ph3'sical  characters  as  to  form  a  correlated 
index  of  them.  IJut  experience  in  paleontology  and  zoology  renders 
it  almost  certain  that  these  dental  characters  will  at  some  future 
time  assume  this  degree  of  importance  by  becoming  stable.  This 
is  already  indicated  by  the  fact  of  their  being  constant  in  families 
at  the  present  time.    As  to  what  races  will  be  thus  distinguished 

1  Proceedings  American  Philosophical  Society,  1871,  p.  234. 
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generically,  it  is  not  easy  to  indicate,  but  all  those  with  prognathoas 
crania  may  be  safely  excluded.  It  is  improbable  that  Mongolian 
races  will  early  participate  in  such  a  modification,  as  they  have  a 
tendency  to  prognathism,  and  a  generally  strong  dental  develop- 
ment. 

Since  the  reduction  in  the  number  of  teeth  is  intimately  connected 
with  orthognathism,  it  is  easy  to  suppose  that  it  is  primarily  due  to 
the  diminished  space  allowed  by  the  contracted  maxillary  arcade. 
This  contraction  is  doubtless  due  to  a  deficiency  of  building  mate- 
rial, consequent  on  a  transfer  of  force  to  some  other  part  of  the 
structure  during  the  period  of  growth.  This  transfer  may  be  to 
the  superior  parts  of  the  cranium,  which  is  extended  to  contain  an 
enlarged  brain.  As  the  loss  of  a  tooth  from  each  side  has  so  far 
been  sufificient  to  accommodate  the  dentition  to  the  space  which 
it  is  to  occupy,  it  is  not  likely  that  the  absence  of  both  L  2,  and 
M.  III.  will  become  established.  The  reduction  in  the  inferior 
series  is  less,  and  I  do  not  know  of  any  examples  of  the  absence 
of  the  external  incisors  of  the  lower  jaw.  The  loss  of  the  third 
inferior  molars  is,  on  tlie  other  hand,  very  common.  It  then  may 
be  reasonably  maintained  that  two  genera  of  Hominidas  will  be  at 
some  future  day  added  to  Homo;  that  the  latter  will  include  the 
inferior  races  of  men,  aud  the  future  tlie  superior ;  that,  although 
in  specific  characters  there  may  be  a  want  of  greater  constancy  in 
the  species  of  the  new  genera  as  compared  with  each  other  than 
as  compared  with  the  primitive  and  true  Ilomo^  they  will  pre- 
sent cases  of  what  is  elsewhere  known  in  zoolog}^,  that  the 
same  or  nearly-  tlie  same  specific  characters  may  be  found  in  dif- 
ferent genera.  Under  such  circumstances  the  form  referred  to  a 
new  genus  becomes  at  the  same  time  distinct  species.  The  genera 
of  Ilominidae  will  then,  if  the  characters  become  constant,  be  as 
follows: — 

< 

I.  n ;  C.  ^ ;  Pm.  H ;  M.  ^ ;  Homo. 

I.  }. ;  C.  j ;  Tm.  iJ ;  M.  i{ ;  Metanthropos. 

I.  n ;  C.  J ;  Pm.  ^  ;  M.  H ;  Epanlhropos, 
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July  15. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Fourteen  persons  present. 
The  death  of  J.  B.  McCreary,  a  member,  was  announced. 


July  22. 
Dr.  Joseph  Leidy  in  the  chair. 
Sixteen  persons  present. 

Explosion  of  a  Diamond. — Prof.  Leidy  exhibited  a  black  agate 
sleeve  button,  having  mounted  upon  it,  centrally  in  a  raised  gold 
band,  a  rose  diamond  about  7  mm.  broad.  It  had  been  submitted 
to  him  by  Mr.  Ernst  Kretzmar,  jeweller,  who  informed  him  that 
the  person  who  wore  it  recently  was  leaning  with  his  head  upon 
his  hand,  on  a  window  ledge  in  the  sun,  when  the  diamond  ex- 
ploded audibly,  and  with  sufficient  force  to  drive  a  fragment  into 
his  hand,  and  another  into  his  forehead.  On  examining  the  dia- 
mond, the  fractured  surface,  following  a  cleavage  plane,  exhibits 
apparently  the  remains  of  a  thin  cavity,  such  as  is  sometimes  seen 
in  quartz  crystals.  The  fracture  also  exposes  a  conspicuous  par- 
ticle of  coal.  Prof.  Leidj'^  thought  that  the  explosion  had  been 
due  to  the  sudden  expansion  of  a  volatile  liquid  contained  in  the 
cavity,  as  frequently  occurs  in  cavities  in  many  minerals. 

Mr.  Goldsmith  thought  that  the  liquid  might  be  carbonic  acid, 
as  he  was  impressed  with  the  idea  that  diamonds  originated  from 
this  material  in  the  liquid  condition. 


July  29. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Twenty-four  persons  present. 

The  deaths  of  Francis  Garden  Smyth^  M.D.,  a  member,  and 
Prof.  Edouard  Spach,  a  correspondent,  were  announced. 

ReTnarJc8  on  Orgyia — Prof.  Leidy  remarked  that  Orgyia  leucos- 
Hgma^  which  now  seriously  infested  the  shade  trees  of  our  city, 
especially  the  horse-chestnuts  and  silver-maples,  had  recently 
passed  into  the  moth  stage.  The  trunks  of  the  trees,  and  the 
surrounding  railing  of  the  square  opposite  to  the  Academy  ex- 
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hihit  a  profusion  of  cocoons.  In  scekin<]r  for  specimens  of  the 
male  moth,  ho  had  collected  only  three,  in  a  walk  along  one  side 
of  the  square,  from  the  railing,  where  hundreds  of  the  wingless 
females  were  to  l>e  obtained,  as  they  rested  with  their  foamy  white 
masses  of  eggs  on  their  cocoons.  From  the  fewness  of  the  males 
he  was  led  to  suspect  that  the  females  might,  perhaps,  in  many 
instances,  dei)Osit  the  eggs  in  an  unfecundated  condition.  To 
ascertain  if  tliis  were  so,  he  collected  several  dozen  cocoons  with 
pupa*  of  females,  distinguished  by  their  comparatively  robust 
character,  and  placed  them  in  a  covereil  box  in  his  stud^*  in  the 
third  story  of  a  back  building,  separated  from  the  nearest  place 
where  there  were  other  cocoons  by  the  front  building  and  the 
width  of  the  street  in  front  of  his  house  As  the  females  came 
out  of  the  cocoons,  distended  with  eggs,  these,  with  the  exception 
of  a  few  which  appeared  to  be  accidentally  dropped  in  several  in- 
dividuals, were  retained.  After  some  days,  as  none  pf  the  females 
laid  their  eggs,  the  box  was  uncovered,  and  on  the  second  morning 
8ubse<]uentl3',  several  individuals  had  deposited  masses  of  eggs, 
though  no  males  were  present  in  the  box.  However,  on  examin- 
ing the  vicinity,  four  male  moths  were  detected  on  the  outside  of 
the  curtain  of  the  window  in  which  the  box  had  been  placed,  from 
which  it  was  supposed  that  the  females  had  been  visited  by  males 
attractisl  during  the  night  from  the  neighborhood. 

The  case  related  reminded  him  that  some  ^'ears  ago  a  collector 
of  butterflies  in  the  suburbs,  informed  him  that  he  frequently'  ol>- 
tained  male  s{>ecimens  of  the  Cecropiaand  Luna  moths  by  pinning 
females  to  the  side  of  the  window,  when,  in  the  morning  after,  he 
would  almost  certainly  find  males  in  conjunction  with  them.  The 
means  by  which  the  males  thus  find  their  mates  at  night  and  in 
oul-of-the-wa^'  places  were  not  obvious,  as  the  insects  appear  to 
lie  incapable  of  producing  sounds  or  scents  that  are  appreciable 
to  our  senses. 

J.  M.  Ta^'lor  was  elected  a  member. 

Ou.stav  Mayr,  of  Vienna,  and  C.  Emery,  of  Palermo,  were 
elected  correspondents. 

AiursT  5. 
The  President,  Dr.  Kusihenukroer,  in  the  chair. 
Sixteen  |)erson8  present. 


AriiL'ST  12. 
The  President,  I>r.  Kuschenberger,  in  the  chair. 
Kigliteen  |>ersou8  present. 
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August  19. 
The  President,  Dr.  Ruschenberger,  in  tlie  chair. 
Twenty-three  persons  present. 


August  29. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 
Fourteen  persons  present. 


September  2. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Twenty  persons  present. 


September  5. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Thirty-eight  persons  present. 

A  paper    entitled    "Description  of  a    New  Branchipod,"   by 
John  A.  Ryder,  was  presented  for  publication. 

On  Myrvxecocystus  Mexicanus^  Wesm, — Rev.  H.  C.  McCooK 
exhibited  several  glass  formicaries  containing  a  large  number  of 
living  specimens  of  the  honey  ant,  Myrmecocyatus  Mexicanus^ 
Wesmael.  These  embraced  three  worker  castes,  major,  minor,  and 
dwarf,  the  honey-l>earer, and  the  fertile  queen.  The  artificial  nests 
had  been  brought  from  the  Garden  of  the  Gods,  Colorado,  where 
the  honey-ant  had  been  discovered  by  Mr.  McCook.  They  had 
previousl}'  been  supposed  to  be  confined  to  a  more  southern  lati- 
tude. The  nests  are  found  on  the  tops  or  southern  slopes  of 
ridges.  In  exterior  architecture  they  are  small  gravel-covered 
iDoundlets,  truncated  cones,  pierced  in  the  centre  by  a  gate,  or 
perpendicular  opening  from  three  to  six  inches  deep.  The  interior 
architecture  was  illustrated  bj'  numerous  specimens  brought  from 
excavated  nests.  It  consists  of  a  series  of  underground  galleries 
and  chambers,  cut  through  the  gravel  and  sandstone  to  the  dis- 
tance of  nearly  eight  feet  in  length,  two  to  four  feet  beneath  the 
surface,  and  about  ten  to  twelve  inches  in  width  at  the  widest  part. 
The  honey-bearers  were  found  hanging  in  groups  to  the  roofs  of 
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the  honcv  chambers  by  their  feet;  their  large  globular  abdomens 
looking  like  bunches  of  small  Delaware  grapes.  About  eight  to 
ten  chambers,  containing  each  an  average  of  about  thirty  honey- 
bearers,  were  found.  The  workers  cared  for  the  honey-l)earer8 
when  the  chambers  were  opened,  and  dragged  them  into  the  un- 
opened parts. 

The  ants  prove<l  to  he  nocturnal  in  their  habits,  remaining 
within  doors  until  after  sunset,  about  7.30  P.  M.,  each  evening, 
when  the  workers  issued  forth  in  column,  and  dispersed  among 
the  chimps  of  scrub  oak,  Quercuii  undulata.  Here  they  sought 
the  galls  made  by  a  s|)ecies  of  (7i/mi;)8,  which  grows  abundantly  on 
the  bushes,  and  licked  therefrom  a  sweet  exudation  which  issued 
in  small  transparent  Ix'ads  from  the  surface.  From  11.30  P.M. 
to  about  3.30  A.  M.,  when  the  first  streakings  of  dawn  began  to 
appear,  the  workers  returne<l  home  laden  with  the  honey.  This 
ap|)ears  to  be  fed  to  the  sedentar3'  honey-bearers  b}*  disgorging  it 
in  the  usual  way,  and  remains  within  the  globular  alxlomens  as  a 
store  for  future  use.  The  economy  of  this  habit  appears  to  re- 
semble that  of  the  bee ;  the  exception  being  that  the  l)ee's  honey 
is  stored  within  the  inorganic  substance  of  a  waxen  cell,  while  the 
ant*s  is  lodged  within  the  organic  tissue  of  the  living  insect. 

The  above  is  a  brief  abstract  of  observations  presente<l  in  detail, 
together  with  others  not  here  referred  to,  which  will  api>ear  in  full 
in  subsequent  reports  of  the  Academy ^s  Proceeilings. 

Notices  of  some  Animals  on  (he  Coast  of  Xew  Jersey. — Prof. 
Lkii>y  exhibited  a  valve  of  the  l)each-c]am,  Mactra  solidissima^ 
which  he  picke<l  up  among  the  numerous  dead  and  bleaching  shells 
of  Hrigantine  Beach,  N.  J.  It  attracted  his  attention  from  its 
apparently  having  a  fungus  growing  u|K)n  it.  The  fungu^^like 
cxcrescenee  presente<l  a  remarkable  resemblance  to  a  Polyftorus 
growing  from  the  stem  of  a  tree.  It  is  an  outgrowth  from  the  lip 
of  the  shell,  evidently  de|)endent  on  an  abnormal  condition  of  the 
mantle  of  the  living  animal. 

Prof.  Leidy  also  stateil  that  he  had  picked  up  on  the  beach  at 
Atlantic  City,  N.  J.,  another  valve  of  the  beach-clam,  which  had 
Wen  reix'ntlv  cast  on  shore.     The  inner  surface  of  the  shell  was 

m 

covered  with  a  multitude  of  the  lieautiful  ciliated  infusorian,  Freia 
ampulla.  The  little  creatures  were  still  alive,  and  their  curveti, 
flask-like  cases  were  of  a  deep  grei^n  color. 

Pn>f.  Leidv  farther  remarketl  that  while  at  Atlantic  Citv.  Mr. 
Philips  had  directed  his  attention  to  two  interesting  animals,  re- 
cently collcctetl.  One  of  these  he  recogniztMi  as  the  Btcidium 
jHirastttrum^  a  parasitic  anemone  or  Actinia,  found  on  the  large 
jelly  fish,  i'yiiuea  arc/ica,  so  fre^iuonlly  thrown  on  shore.  The 
other  was  a  parasite  of  ihe  shrimp,  ralarmotutes  vul ;arnt^  which 
ho  nH*oi:niitil  as  the  curious  1»o|kh1,  liifftyrus.  Many  of  the 
shrimp:^  were  infested  with  the  parasite,  the  presence  of  which 
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produced  a  conspicuous  hemispherical  tumor  on  one  side  of  the 
carapace. 


September  16. 
The  president,  Dr.  Ruschbnberger,  in  the  chair, 
Twenty-two  persons  present. 
The  following  was  ordered  to  be  printed : — 
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DESCSIFTIOV  OF  A  VXW  BEAVCHIPOD. 
BY  JOHN  A.  RYDER. 

Upon  examining  a  pair  of  Branchipods  which  were  kindly 
handed  me  by  Mr.  D.  S.  Hoi  man,  and  which  had  been  collected 
near  Wooilbury,  N.  J.,  1  find  them  to  be  a  form  hitderto  unde- 
scrilxKi.     1  acconlingl^'  propose  a  name  for  the  species. 

•tr«ptoe«phalaa  Milli,  nor.  rp. 

In  form  and  size  thi:)  species  resembles  5.  iorvicomtM^  Wapu 
but  the  third  joint  of  the  second  antenna  ditfersfrom  that  species 
in  the  details  of  its  structure,  and  the  ovigerons  sacs  of  the  fe- 
males are  not  blue  as  in  Waga's  animal.  The  inner  branch  of  the 
terminal  joint  of  the  male  elas|>ers  is  the  shortest  instead  of  the 
longest,  as  in  S.iorvicornin;  at  the  interior  anterior  margin  of  the 
short  branch,  there  are  two  unequal  lol>es,  extending  forwards 
and  lying  flat  against  the  laminar  |)osterior  border  of  the  anterior 
branch ;  at  tlie  lower  posterior  angle  of  this  lamina,  or  blade  of  the 
forward  branch,  there  is  a  well-marked,  somewhat  falcate  process, 
which  fits  iHftween  the  lower  lobular  process  of  the  |x>sterior 
branch  and  its  scythe-shaped  lower  extremity.  The  anterior 
branch  then  crosses  the  posterior  at  nearly  right  angles,  and  for 
about  a  third  of  its  length  maintains  a  pretty  uniform  thickness, 

and  is  straight,  when  it  suddenly  swells 
and  l)ends  forwards,  and  as  suddenly  con- 
tracts, and  tapers  for  its  remaining  two- 
thirds,  ending  in  a  slender,  slightly -i^urretl, 
pointed  extremity.  The  first  joint  is  l<»ng 
and  robust,  and  from  its  apex  externally, 
the  cylindrical,  curved,  antenniform  organ 
arises,  which  is  about  as  long  as  the  fili- 
form first  antennie.  The  second  joint  is 
\k:ry  tortuous,  an<l  is  strongly  bent  and 
twistcfl  upon  itself.  The  third  joint,  which 
bears  the  complex  terminal  api>endagcH,  is 
wide;  the  ap|>endages  close  against  each 
other  like  the  blades  of  a  scissors,  whilst 
the  processes  of  their  op|K>sing  margins  interhn-k  as  has  tK>en 
already  dcscrif>ed,  and  as  can  be  fully  understooil  by  reference  to 
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the  accompanying  cut  of  the  head  of  the  male.  The  front  of  the 
head  is  prolonged  into  a  straight  beak,  which  hangs  down  nearly 
vertically  between  the  first  joints  of  the  daspers,  and  is  flattened 
antero-posteriorly,  and  emarginate  at  its  tip.  The  an  ten  ni  form 
appendage  is  much  longer  than  in  S.  texanus^  Packard,  whilst  the 
terminal  branches  of  the  claspers  are  widely  different  from  tliose 
of  that  species  in  their  shape  and  relative  proportions.  The  male 
organs  are  very  feebly  armed  with  a  few  short  spines,  and  are 
nearly  straight. 

The  cephalic  horns  of  the  female  are  twisted  upon  themselves, 

slightly  bent  and  flattened  at  their  extremities,  which  are  fringed 

with  short  hairs.    The  large  lateral,  ovoid,  pedunculate,  apparently 

glandular  organs  behind  the  eyes,  are  the  same  in  size  and  shape 

in  both  sexes.     The  ovigerous  sacs  are  large,  nearly  half  as  long 

as  the  abdomen,  conical  in  form,  and  contain  a  great  number  of 

ochraceous  eggs,  more  numerous  and  much  smaller  than  those  of 

Chirocephalus  holmanii  from  the  same  locality.     The  male  is  of  a 

beautiful  green,  deeper  about  the  head,  as  though  saturated  with 

acetate  of  copper;  the  female,  on  the  other  hand,  is  yellow  with  a 

tinge  of  green,  verging  to  brownish  in  parts,  and  is  very  nearly 

of  the  same  size  as  the  male,  if  not  a  little  larger.    This  similarity 

in  the  size  of  the  sexes,  with  a  tendency  in  the  females  to  be 

largest,  is  observed  only  in  S.  iorvicornis^  as  far  as  I  am  aware. 

The  two  rather  long,  plumose,  tapering  branches  of  the  tall  are 

t'ed  in  both  sexes,  but  of  a  much  brighter  red  in  the  female  ;  more 

Blender  in  the  male.     Length  27  mm. 

I  name  the  species  for  Mr.  W.  P.  Seal,  who  collected  the  first 
t^j'pieal  specimens ;  the  same  gentleman  has  since  furnished  me 
"%vith  an  additional  suppl}'  of  examples. 

The  known  species  of  this  genus  are  accordingly  as  follows : — 

Strepiocephalus  torvicornis^  Waga,  %  1  inch,  9  about  14  lin., 

arsaw,  Poland. 

S.  cafer^  Lov^n,  15  mm.  long.  Cape  of  Good  Hope. 

S.  similis^  Baird,  %  8  lin.,  9  6  lin.  long,  St.  Domingo. 

S.  texanuSj  Packard,  %  .65  in.,  9  .55  in.  long,  Texas. 

8.  watsonii,  Packard,  ^16  mm.,  9  12-18  mm.,  Ellis,  Kansas. 

S.  sealii^  Ryder,  27  mm.  long.  New  Jersey. 

All  of  the  species  are  found  in  fresh  water. 

The  distribution  of  the  species  of  the  foregoing  genus,  and  the 
'esemblance  existing  in  some  features  between  the  Polish  and  New 
14 
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Jersey  sfiecies  is  rery  remarkable.  Why  sach  a  resemblance 
should  exist  l>etween  two  fresh-water  crustaceans  separated  from 
each  other  by  a  salt  ocean  3000  miles  wide,  and  nearly  a  thousand 
miles  of  land  besides,  is  a  problem  yet  to  be  solved  by  cborologists 
and  biologists.  Indee<1,  the  distribution  of  both  branchipods  and 
phyllo|K>ds  in  general,  is  not  a  little  singular,  and  all  those  who 
have  the  opportunity  of  acquiring  any  data  in  regard  to  the  sub- 
Ject  should  lie  careful  to  put  them  ou  record. 
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Sept.  23. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty -five  persons  present. 


Sept.  30. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Thirtj'-two  persons  present. 

The  death  of  Edward  Peace,  M.D.,  a  member,  was  announced. 

On  CriHtatella  Idae. — Prof.  Leidy  remarked  that  a  few  days  ago, 
while  rambling  in  the  Park  with  his  little  daughter,  she  had  called 
his  attention  to  what  she  supposed  to  be  numerous  caterpillars  at 
the  bottom  of  a  brook.  .On  examination  the}'-  proved  to  be  an  ex- 
traordinar^'  accumulation  of  GinHtatelln  Idae.  This  species  of  poly- 
zoon,or  fresh- water  ciliated  polyp,  he  had  discovered  at  Newport, 
R.  1.,  upwards  of  twenty  years  ago,  and  described  in  the  Pro- 
ceedings of  this  Academy  (1858-59).  He  had  repeatedly  sought 
for  it  in  the  vicinity  of  Philadelphia,  but  had  never  found  it  until 
now. 

The  development  of  the  Cristatella  in  the  locality  indicated  is 
most  remarkable  and  wonderful  for  its  extent.      Thousands  of 
vermicular  groups  spread  over  the  bottom  of  the  brook  for  about 
twenty  feet  of  length  and  a  yard  diminishing  to  a  foot  in  breadth. 
They  invest  all  the  submerged  stones  and  plants,  and  are  so  closely 
crowded  as  to  intertwine  with  one  another,  leaving  only  narrow 
intervals,  without  room  for  movement  except  by  mutual  displace- 
ment.    The  groups  are  all  attached  to  a  common  basal  membrane, 
from  which,  however,  they  are  capable  of  separating  themselves. 
A  large  patch  of  the  membrane  covered  with  groups  of  the  Cris- 
Latella  was  raised  and  placed  in  a  dish  of  water,  and  after  a  couple 
>f  days  most  of  the  groups  glided  away  from  the  membrane  to 
.he  bottom  and  sides  of  the  dish.     The  basal  membrane  is  amber 
"olored,  homogeneous,  and  obscurely  granular.     A  patch    of  it, 
our  inches  long  by  two  and   a  half  inches  wide,  closely  covered 
^itb  groups  of  the  polj'p,  preserved  in  alcohol,  was  presented  as 
^  specimen  for  the  museum. 

It  would  appear  that  in  the  development  and  growth  of  the 
HJristatella  groups,  they  from  time  to  time  break  up  into  smaller 
groups,  and  retain  their  connection  only  through  the  basal  mem- 
::srane,  which  seems  to  be  of  an  excreraentitious  character 

The  basal  membrane  of  the  Cristatella  was  further  interesting 
^wom  the  circumstance  that  in  the  intervals  of  the  groups  of  polj-ps 
-^  harbored  multitudes  of  Difflugia  corona. 


204  PROCBBDINOS  OF  THB  ACADBMT  OP  [1879. 

At  this  season  the  Cristatclla  groups  are  full  of  statoblasts  or 
winter  egjis*,  in  a!l  stages  of  development.  The  mature  stato- 
blasts, invhiiling  the  annulus,  but  exdu«ling  the  marginal  anchor 
spines,  measure  from  1.15  mm.  to  1.225  mm.  in  brearlih.  Of  fifteen 
s|H»oiniens,  seven  measuretl  1.2  mm.  in  breadth.  The  numlier  of 
anchor  spines  usually  ranges  from  60  to  70;  but  in  a  few  8|>eci- 
mens  as  low  as  53  and  as  high  as  74  were  counted.  Both  in  size 
antl  the  numl»cr  of  spines  they  considerably*  exceed  those  of  Crw- 
taftlla  muf^edo  and  C.  ophidoidea. 

The  intlividual  |K>lyps  of  Crinlatella  Mae  when  fully  extender! 
are  about  3  mm.  in  length,  and  their  arms  support  al>out  80 
tentacles.  The  stomach  is  chocolate  brown;  sometimes  lighter 
yellowish  or  greenish-brown. 

The  same  locality  was  further  remarkable  for  its  profusion  of 
other  animals.  esi)ecially  for  the  abundance  of  flesh-coloretl  Hydras, 
and  the  groups  of  V'orticellas.  Tufts  of  Anacharis  were  white 
from  the  latter. 

Lieut.  C.  A.  H.  McAuley,U.S.  A.,  was  elected  a  correspondent. 


October  T. 
The  President,  Dr.  Rubchenberoer,  in  the  chair. 
Thirty*  persons  present. 

On  Anurba  lilaitae — Prof.  Leidy  remarked  that  while  perusing 
the  communication  of  Prof.  Biitschli  on  **Flagellata  and  other 
related  Organisms''  (Beitriige  zur  Kenntniss  der  Flagellaten  und 
einigi'r  verwandten  Organismen),  in  the  Zeitschrift  fiir  wissen- 
schaftliche  Zoologie,  1878,  205,  his  attention  was  es|>eciaUy  at- 
tracte<l  by  the  description  of  a  parasitic  amoeboid  living  in  the  in- 
testint*  of  the  cockroach,  Blntta  orientalis.  It  recalled  to  mind 
that  he  had  observed  the  same  creature  a  number  of  years  ago, 
in  asHoi-iation  with  the  ciliated  infusorian  he  had  described  as 
NtfrtotheruH  oimlit*.  At  that  time  he  had  viewed  it  as  a  3'oung 
form  of  a  (iregarina,  ancl  had  intcnde<l  giving'il  and  other  para- 
sites of  the  cockroach  more  critical  examination,  but  faileil  to  do 
so.  The  parasitic  amcelN)id,  which  Prof.  Biitschli  descril)es  under 
the  name  of  Amwba  lHatiat  is  particularly  interesting  on  account 
of  its  habit  and  its  somewhat  |>eculiar  character.  Prof.  L.  had 
recently  examined  some  cockroaches,  and  found  abundance  of  the 
am(elH>id  in  association  with  Nijctotherus  ovalin^  Lophomonas  blat' 
tar  It  m^  Oxijurug  graciliH^  an<l  O,  appendiculatuK^  and  an  algoid 
plant. 

The  amtelHiid  he  thought  was  worthy  of  a  generic  distinction 
from  the  true  Am(rba  holding  a  position  Initween  this  and  Praia- 
mfrhti.  PVoin  the  former  itilitfcnMl  in  the  absence  of  a  contmctile 
vesii'le  and  commonly  also  of  vacuoles,  and  in  the  want  of  ditfer- 
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entiation  of  endosarc  and  ectosarc ;  and  from  the  latter  in  the 
possession  of  a  well-defined  nucleus.  He  proposed  for  it  the  fol- 
lowing name  with  distinctive  characters : — 

Endam(eba. 

General  character  and  habit  of  Amoeba ;  composed  of  colorless, 
homogeneous,  granular  protoplasm,  in  the  ordinary  normal  active 
condition  without  distinction  of  ectosarc  and  endosarc ;  with  a 
distinct  nucleated  nucleus,  but  ordinarily  with  neither  contractile 
vesicle  nor  vacuoles. 

Endam<eba  blatt^. 

Eir^  art  Proteus,    Seibold:   Beitr.  z.   Naturges,  d.   wirb.  Thiere, 

1SS9,  fide  Stein. 
Amohenform.    Stein  :  Organismus  d.  Infusionstheire,  1867,  II.,  345. 
Amoeba  Blatia,    Biitschli :  Zeits.  f.  wis.  Zoologie,  1878,  xxx.  273, 

Taf.  XV.,  Fig.  26. 

Initial  form  globular  passing  into  spheroidal,  oval,  or  variously 
lobate  forms,  mostly  clavate  and  moving  with  the  broader  pole  in 
advance.  Protoplasm  finely  granular,  and  when  in  motion  more 
or  less  distinctly  striate.  Nucleus  spherical,  granular,  with  a  large 
nucleolus.  Distinct  food  particles  commonly  few  or  none.  Size 
of  globular  forms  0.054  mm.  to  0.075  mm.  in  diameter ;  elongated 
forms  0.075  mm.  by  0.06  mm.  to  0.15  mm.  by  0.09  mm.  Parasitic 
in  the  large  intestine  of  Blatta  orientalis. 

The  Endamcsba  hlallae  affords  a  good  example  of  a  primitive, 
active  nucleated  organic  corpuscle^  or  a  so-called  organic  cell  with- 
out a  cell  wall.  In  the  encysted  condition  it  would  be  a  complete 
nucleated  organic  cell.  Endamceha  may  be  recommended  as  a 
convenient  illustration  of  a  primitive  form  of  the  organic  cell  on 
account  of  its  comparatively  ready  access. 


October  14. 

The  President,  Dr.  Rusohenberger,  in  the  chair. 

Thirty-two  persons  present. 

On  the  Supposed  Sensitive  Character  of  the  Glands  of  the  As- 
clepiadaceae. — Mr.  B.  Potts,  referring  to  a  communication  made 
a  year  ago  to  the  Academy  and  published  in  its  Proceedings  for 
1878,  p.  283,  with  regard  to  the  supposed  discovery  of  a  sensi- 
tive contractile  power  analogous  to  that  of  Dionea^  in  the  stig- 
matic  glands  of  the  Asclepiadaceae,  said  that  during  the  past 
summer  he  had  given  many  hours  to  a  careful  examination  of  the 
subject,  resulting  in  an  entire  failure  to  confirm  his  former  posi- 
tion. This  examination  had  embraced  at  least  five  species  of  the 
typical  genus — Asclepias^  and  single  species  of  each  of  the  allied 
genera, — Araujia^  Fhysianthus^  Hoya^  Gonolobus,  and  Slapelia, 
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Tlic  phenomena  wliich,  last  year,  were  regarded  as  showing 
great  probability,  if  not  convincing  proof,  of  the  contractile  power 
referred  to,  were: — the  grasping  of  a  slender  hair  by  said  glands 
with  siifiirient  force  to  allow  of  the  withdrawal  of  the  pollen- 
masses ;  and  a  coincident  change  in  the  appearance  of  the  jaws 
or  lips  of  the  same  glands.  The  facts  are  undoubtedly  as  stated; 
but  the  circumstances  attending  the  change  had  )>een  imperfectly 
noted  or  their  signiflcance  misinterpreted.  The  lips  of  the  glands 
in  their  primary,  undisturl)ed  position,  which  had  been  thought 
to  l)e  separated  by  a  sensible  (listance,  allowing  of  the  insertion 
of  the  foot  or  proboscis  of  an  insect  were  now  seen  to  Ihj  thick- 
ened and  chamferred  off  along  the  up|>er  edge,  leaving  a  wedge- 
shaped  groove,  but  still  touching  one  another  at  the  lower  surface. 
No  accidental  or  intende<l  intrusion  would  therefore  be  successful 
in  reaching  the  inner  surface  of  the  cylindrical  gland;  and  by  very 
many  exi)eriments  it  was  amply  proven  that  no  amount  of  touch- 
ing or  pressure  uj>on  the  edgea  of  this  groove  was  followed  by  any 
change  of  position. 

He  then  explained  how  the  removal  of  these  glands  and  their 
associated  |>ollinia  icax  etfecteil  by  insect  agency,  calling  attention 
to  the  narrow. passage  left  l>etween  the  rigid  proximate  edges  of 
the  adjacent  anthers;  showing  that  it  was  widest  at  their  lower 
extremity,  and  quickly*  narrowing,  led  up  into,  and  was  continu- 
ous or  coincident  with  the  before-named  groove  through  the  gland; 
so  that  the  foot  of  fly  or  l>ee  inserted  below  while  the  insect  was 
crawling  over  the  flower,  was  almost  necessarily  drawn  along  it 
until  it  reached  and  entered  the  gland.  The  very  delicate  attach- 
ment of  the  latter  to  the  stigma  was  then  easily  rupturetl,  an<1  the 
insect  escape<l,  carr3*ing  glan<U  an<l  pollinia  with  it.  Kx|>eriroent 
showed  that  it  was  only  when  the  glands  were  so  far  removed  from 
their  proper  p<»sition  that  the  caudicles  or  arms  connecting  them 
with  the  pollen  masses  were  relieve<l  from  the  restraint  in  which 
they  had  been  hebl  on  the  curved  surface  of  the  stigma — that  their 
lips  completely  closed  upon  the  intended  substance,  giving  them 
the  changed  appearance  formerly  misunderstoinl. 

A  comparatively  high  magnifying  power  and  delicate  manipu- 
lation of  the  light  further  showed,  just  below  the  meeting  e<lge8 
of  the  anthers,  a  series  of  flue  spicul.vlike  hairs  inclinc<l  upwards, 
having  a  tendency  to  guide  into  and  restrain  within  the  passage 
any  object  which  ha<i  once  entennl  at  the  widened  end.  In  some 
8iHM'i<'s,  noti<*eably  in  Araujia  allten:*^  the  nectarial  reservoir  was 
shown  to  Ih*  place<l  immediately  below  this  o|)ene<l  passage,  an<l 
when  the  moths  which  frequent  them  thrust  their  prolK)8cis  down 
into  the  tubular  corolla  in  search  of  their  honeye<l  food,  they  arc 
almost  <*ertain  to  be  caught,  not  by  the  glands  primarily,  but  by 
these  trap-like  edges  of  the  anthers.  Here,  according  to  many  ol>- 
servers,lhcy  are  held  till  they  <Ue;  or.  if  successful  in  tearing  them- 
selves away,  leave  the  entangled  organ  behind  them  iu  their  flight. 
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In  this  particular  species,  alone,  of  those  examined,  the  release  of 
the  insect  was  not  effected  when  it  had  successfully  drawn  foot  or 
tongue  along  the  whole  length  of  this  anlher  trap,  as  the  gland 
which  then  receives  it  is  firmly  attached  to  the  stigma  by  a  broad 
ligament  at  its  upper  end  ;  and  all,  excepting  pos8il)ly  the  most 
powerful  insects,  are  still  held,  while  from  other  species  of  the 
family  they  fly  off  hearing  the  pollen  masses  with  them.  These 
in  turn  are  caught  in  similar  channels  of  other  flowers,  and  lodged 
against  the  under  surface  of  the  stigma,  when  their  pollen  tubes 
are  protruded  and  fertilization  effected. 

This,  if  not  necessarily  croHs  fertilization  is,  at  least,  fertiliza- 
tion by  pollen  from  the  same  or  other  flowers  placed  by  an  extra- 
neous force  against  the  stigmatic  surfaces;  and  that  the  singular 
arrangement  of  parts  just  mentioned,  apparently  so  wonderfully 
calculated  to  facilitate  it,  is  made  use  of,  is  very  evident.  In  the 
course  of  his  observations  upon  a  cultivated  plant  of  Asclepias 
curassavicum  during  the  season  of  insect  visitation,  it  was  rare 
to  find  a  mature  flower  which  had  not  lost  some  of  its  glands  and 
pollen  masses,  and  very  frequently  all  were  missing.  In  many  of 
these,  the  poll  in  ia  from  other  flowers  were  to  be  found  in  the  situ- 
ation before  stated  ;  and  it  was  a  very  noticeable  fact  that  from 
50  to  80  per  cent,  of  the  flowers  in  these  groups  were  fertilized, 
while  those  from  which  insects  were  excluded  failed  to  produce  a 
single  fertile  follicle.  A  bee  captured  upon  this  plant  carried  upon 
its  legs  and  tongue  thirty  of  the  glands,  representing  sixty  pollen 
masses.  By  far  the  larger  number  of  the  latter  had  been  torn 
awa}'  from  the  glands  since  their  removal,  and  possibly  were  the 
agents  in  making  fertile  nearly  the  same  number  of  flowers. 

A  very  singular  fact  on  the  opposite  side  of  the  account  was 
mentioned  by  Mr.  Meehan  in  the  Botanical  Section :  that  Arau- 
jia  albens  rarely  fruited  when  exposed  to  insects  in  the  open  air, 
but  in  green-houses  produced  pods  I'reely. 

On  Amber  containing  Fossil  Insects. — Mr.  E.  Goldsmith  called 
attention  to  a  specimen  of  amber  collected  by  Mr.  Wm.  L.  Mactier 
at  Nantucket  Island,  Mass.,  in  which  were  several  well-preserved 
fossil  ants,  a  fly,  and  probably  small  species  of  coleoptera  The 
specimen  also  contains  a  dicotyledonous  leaf,  of  a  cinnamon  brown 
color,  with  the  edges  free,  and  the  impression  of  another.  This 
was  the  first  specimen  of  American  amber  examined  bj'  him  in 
which  a  trace  of  imbedded  insects  could  be  observed,  although  this 
may  have  been  owing  to  the  fact  that  the  others  were  cretaceous, 
and  therefore,  on  account  of  their  age,  opaque. 

The  amber  from  Nantucket  Island  is  probably  tertiary,  and  is 
of  a  fine  pale  claret  color  without  being  at  all  variegated.  The 
specimen  examined  was  an  irregular  mass  of  about  eleven  centi- 
metres in  fength,  somewhat  pointed  at  one  end  and  thicker  and 
rounder  at  the  other,  with  longitudinal  furrows.  It  is  a  little 
heavier  than  water.    The  lustre  is  resinous,  but  if  freshly  fractured 
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it  is  glassy.     The  form  of  the  fracture  is  conchoidal  and  perfectly 
smooth.     Hardness  between  two  and  three.     The  specimen  n 
sembles  in  its  external  aspect  fossil  copal  so  much  that  it  may 
easily  mistaken  for  that  material.    The  fresh  vitreous  lustre  of  ihi 
amber,  however,  remains  after  repeated   rubbing  and  exposure 
while  copal  becomes  dull  under  such  treatment.     The  amber  ma^ 
be  worked  with  a  file  or  an  edge  tool  into  even  surfaces ;  undeiK    -^t 
like  treatment  copal  crumbles,  and  gives  an  uneven  glistening^^  g 
plane.     When  the  finger  is  rubbed  to  and  fro  on  the  amber  it  wilK"  -CU 
not  powder  or  become  mealy  like  copal.     When  a  portion  of  th^^  -«ie 
specimen  was  gently  heated  in  a  glass  tube  closed  on  one  end  m^      & 
dense  gas  was  obtained  having  the  odor  of  burning  fat.     AfteiK  ^^^J 
cooling  minute  radiating  groups  of  crystals  were  noticed;  fossiE  -i"-*!! 
copal  gives  no  such  indications.     The  amber  burns  with  a  yello^s^^^^^ '^ 
smoking  flame,  emitting  an  odor  not  so  disagreeable  as  that  givcDc:^'^'* 
off  during  distillation,  and  leaves  some  unconsumed  carl)on.     The^^^^® 
powder  is  white,  and,  if  brought  in  contact  with  oil  of  vitriol,  il^  ^  ** 
will  readily  dissolve,  forming  a  ruby  red  solution,  which,  wheu«-*  i^ 
poui-ed  into  water,  gives  a  nearly  colorless  precipitate  partiall}'  ii 
a  crystalline  state.     It  is  decomposed  by  nitric  acid,  forming  at 
first  a  soft  yellow  compound  which  afterwards  dissolves.     If  the* 
excess  of  the  nitric  acid  be  evaporated  and  water  added,  thin  plates- 
of  a  golden-yellow  color  form.    These  plates  api>ear  to  be  succinic 
acid  ;  they  easil}'^  dissolve  in  caustic  ammonia,  and  the  solution 
affords,  with  a  solution  of  sesquichloride  of  iron,  the  well-known 
cinnamon-brown  precipitate  of  succinate  of  iron.     Both  solutions 
were   perfectly   neutral.      From    the   solution   of    the   succinate 
ammonia  the  succinic  acid  can  be  separated  on  the  addition  of 
nitric  acid.     Tliis   process  for  observing  succinic  acid  in  aml)er 
is  esi)eciall3'  applicable  when  but  a  small  (inantity  of  the  acid  is 
present,  in  which  case  the  process  by  sublimation  fails  or  becomes 
uncertain.     Chloroform  is  a  good  solvent  for  amber,  but  alcohol, 
ether,  and  bisuli)hide  of  carbon  dissolve  it  only  sparingly'.     Copal 
when  kept  in  ether  swells  to  a  greater  volume ;  amber  does  not 
increase  in  bulk. 


October  21. 

The  President,  Dr.  RrsciiENHEROER,  in  the  chair. 

Thirty-one  members  present. 

A  i>aper  entitled  ^'On  some  New  Kocene  Fossils  from  the  Clair- 
borne  Marino  Formation  of  Alabama,"  by  Augelo  Heilprin,  was 
proscntcil  for  publication. 

Wonrs  Xafurol  Srim^'r  J'^stnl'If\<h nirnf, — Prof.  Leidy  stated 
that  the  reputation  <^f  Prof.  Hcnrv  A.  Ward's  *' Natural  Science 
Establishment,"  at  UoclKster,  N.  Y..  was  such,  that  lately  he  had 
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been  induced  to  make  it  a  visit.  Though  he  had  seen  collections 
of  casts  of  fossils  and  skeletons  in  the  museums  of  colleges  and 
other  institutions,  from  Prof.  Ward's  establishment,  he  had  not 
been  prepared  to  find  it  so  extensively  representing  all  depart- 
ments of  natural  history  as  it  proved  to  be,  and  even  in  Europe 
he  had  seen  no  dealer's  stock  that  was  equal  to  it.  For  the  variety 
of  its  objects,  and  the  excellence  of  preservation  and  preparation 
of  thre  specimens,  he  recommended  it  to  the  Academy  and  to  others 
as  a  source  from  whence  to  suppl}''  the  wants  and  deficiencies  of 
their  cabinets.  The  collection  of  skeletons  is  large,  and  is  admi- 
rable for  the  cleanness,  whiteness,  and  perfect  mounting  of  the 
specimens.  A  few  thousand  dollars  expended  in  this  department 
would  be  of  much  importance  to  the  museum  of  the  Academy. 
A  collection  of  glass  models  of  invertebrate  animals,  made  by 
Leopold  Blaschka,  of  Dresden,  had  especially  attracted  his  atten- 
tion. The  models  are  remarkable  for  their  accuracy'  and  beauty, 
and  they  suppl}'  a  means  of  illustration  which  has  long  been  felt. 
They  represent  soft  and  delicate  forms  which  cannot  be  satisfac- 
torily preserved,  and  others  too  minute  to  be  examined  with  the 
naked  eye.  Moreover  their  price  is  so  moderate,  that  it  is  to  be 
hoi>ed  that  the  Academy  may  make  early  provision  to  obtain  a 
series.  Prof  L.  exhibited  specimens,  such  as  the  Red  Coral, 
Corallium  rubrum^of  the  natural  size  and  magnified  ;  the  hydroid 
polyp,  Hydraetinia  ec/ii/ia/a,  which  lives  on  the  shell  of  the  Hermit 
Crab,  etc.  Prof.  L.  added  that  at  the  present  time  when  society 
was  awakened  to  the  importance  of  the  study  of  natural  history, 
Prof.  Ward  was  worthy  of  the  highest  commendation  for  the  ability 
and  energy  he  had  displayed  in  accumulating  so  ample  a  means 
for  its  illustration. 


October  28. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Forty-nine  persons  present. 

The  following  papers  were  presented  for  publication: — 

"Revision  of  the  Pala?ocrinoidea,  Part  I.,  the  Families  Ichthyo- 
crinidaj  and  Cyathocrinidfle,"  by  Charles  Wachsmuth  and  Frank 
Springer. 

"  A  Comparison  of  the  Eocene  Mollusca  of  the  Southeastern 
United  States  and  Western  Europe  in  relation  to  the  determina- 
tion of  identical  forms,"  by  Angelo  Ileilprin. 

The  death  of  William  H.  Gumbes,  a  member,  was  announced. 

Variations^  in  Tlmja  and  Retinoi^pora, — Mr.  Thomas  Meehan 
referred  to  his  observations  reported  to  the  Academy  many  years 
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ago,  showing  that  the  plant  known  in  gardens  as  Thuja  ericoides 
was  but  a  form  of  arbor  vitee  that  had  carried  its  juvenescent  con- 
dition through  life,  instead  of  changing  its  character  for  the  "  adult" 
condition  after  its  first  three  months  of  existence,  as  arbor  vitses 
generally  do.  Out  of  a  large  number  of  trees  of  this  form  that 
had  been  growing  on  his  grounds  for  fifteen  years,  one  bad  as- 
sumed the  normal  adult  condition.  Since  he  had  first  recorded 
his  observations,  most  of  the  leading  botanists  had  come  to  regard 
these  plants  as  he  did,  and  there  seemed  no  need  of  further  evi- 
dence ;  but  this  changed  plant  had  now  produced  fruit  for  the  first 
time,  specimens  of  which  he  exhibited.  It  was  exactly  Thuja  oc- 
cidentalis.  These  juvenescent  forms  after  fifteen  years'  growth  had 
shown  only  this  single  disposition  to  assume  the  final  or  adult  con- 
dition or  to  flower.  He  also  exhibited  a  similar  juvenescent  form 
known  as  Retinospora  squarrosa^  one  plant  of  which  out  of  some 
hundreds  had  developed  to  Retinospora  obtusa.  In  the  case  of  the 
arbor  vitse  the  change  from  the  juvenescent  to  the  adult  form  was 
gradual ;  in  Retinospora  it  was  by  a  single  leap.  Each  condi- 
tion had  its  separate  color,  and  separate  chemical  principles,  the 
latter  point  having  been  called  to  Meehan's  observation  by  Dr. 
Sterry  Hunt ;  but  this  was  characteristic  of  all  such  morphologi- 
cal changes.  There  was  a  difference  in  the  rind  of  orange  and  in 
its  pulp, — in  the  flesh  of  the  peach  and  in  its  kernel,  though  all 
were  morphologically  the  same.  It  was,  however,  worth  remem- 
bering that  with  morphological  changes  there  was  often  change 
in  cell  structure,  as  well  as  in 'sensible  properties.  Mr.  Meehan 
further  called  attention  to  the  almost  identical  characters  of  the 
two  juvenescent  forms  exhibited — while  in  the  adult  they  were  so 
widely  divided — for  there  were  in  all  Goniferoe  probably  no  two 
genera  better  marked  in  the  eliaracters  derived  from  their  fructifi- 
cation than  Retinoi^pora  and  Thuja, 

Russell  S.  Hill  was  elected  a  member. 


November  4. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Thirty-four  persons  present. 

A  ])aper  entitled  ''On  the  Pacific  Species  of  Caulolatilus,"  by 
W.  X.  Lockington,  was  presented  for  publication. 

The  following  were  ordered  to  be  printed: — 


1879.]  NATURAL  SOIENOES  OF  PHILADELPHIA.  211 


ON  SOME  HEW  EOCEKE  FOSSILS  FBOM  THE  CLAIBOBNE  MABUTE 

FOBMATION  OF  ALABAMA. 

BY  ANGELO  HEILPRIN. 

The  following  species  of  fossils  (with  the  exception  of  Rostellaria 
Whitfieldi)  were  picked  out  from  an  accumulated  mass  of  Clai- 
boiTie  sand  and  shell, deposited  in  the  American  Museum  of  Natural 
History,  New  York  City,  and  being  of  more  than  ordinary  inter- 
est, as  in  part  pertaining  to  genera  hitherto  not  recognized  as 
belonging  to  the  formation,  I  have  deemed  them  worthy  of  descrip- 
tion. 

TEDTOSTOMA,  H.  if  A.  Adams. 
^einoBtoma  rotula,  nob.    PI.  xiii.,  fig.  1. 

Shell  orbicular,  depressed  ;  polished  ;  whorls  three,  body-whorl 
'with  an  impressed  line  iramediatel}'  below  the  suture;  umbilicus 
email,  surrounded  by  a  broad  callous  area ;  aperture  nearly  cir- 
c;ular ;  inner  lip  expanded  into  a  callus  near  the  umbilical  region. 

Diameter  .2  inch. 

Claiborne,  Alabama. 

This  is  the  first  species  of  Teinostoma  described  as  such  exist- 
ing in  the  Eocene  formations  of  the  United  States.     Mr.  Lea's 
^otella  nana  {Umhonium^  Conrad),  also  from  Claiborne,  which  I 
Kave  not  had  an  opportunity  to  examine,  may  prove  to  be  a 
Teinostoma, 

DELPHnmLA,  Roissy. 
^>elplii2iula  BolaroideSi  nob.    P.  xiii.,  fig.  2. 

Shell   turbinate,  depressed,  broadly  umbilicate;    whorls  four, 
^?hanneled  below  the  suture,  and  ornamented   with  obtuse  ribs 
radiating  from  about  the  centre  of  tlie  upper  surface ;  umbilicus 
"^vith  a  central   unrolling  prominent  crenulated  line,  and  inter- 
^^nediate  finer  lines ;   margin   crenulated ;   peristome  continuous, 
trumpet  shaped.     Nacreous. 
Diameter  |  inch. 
Claiborne,  Ala.    • 

This  species  could  readily  be  mistaken  for  a  Solarium^  from 
ill  species  of  which,  however,  it  is  distinguished  by  its  pearly 
Tidescence. 
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SOLABirni,  Lamarck. 
Solariiim  striAto-graaiilatiun,  nob.    PI.  xiii.,  fig.  3. 

Shell  conical,  depressed ;  wborls  five,  slightly  convex,  and 
ornamented  with  four  principal  revolving  lines  of  granules;  mar- 
gin acute,  crenulated,  and  carinated  only  on  the  inferior  surface ; 
base  with  three  prominent  crenulated  lines  surrounding  the  um- 
bilicus, and  with  about  three  or  four  almost  simple  lines. 

Diameter  J  inch. 

Claiborne,  Ala. 

KATICA,  (Adans.)  Lam. 
Katioa  bi-snloata,  nob.    PI.  xiii.,  fig.  4. 

Shell  subglobose ;  spire  but  slightly  elevated ;  whorls  four, 
smooth,  the  body-whorl  with  radiating  sulci  on  the  summit ; 
mouth  semi-lunate,  about  |  the  length  of  shell ;  columella  slightly 
thickened,  the  callus  reflected  above  the  middle ;  umbilicus  broad, 
doubly  grooved,  the  grooves  transversely  striated. 

Length  .3  inch. 

Claiborne,  Ala. 

This  species  differs  mainly  from  the  N.  inagnchiimbilicala  of 
Lea  in  having  the  umbilicus  doubly  grooved. 

0D08T0MIA,  Fleming. 
Odoitomia  Ivvigata,  nob.    PI.  zili.»  fig.  5. 

Only  a  fragment  of  this  species  has  come  to  my  obscrvatioD, 
but  its  characters  are  sufficiently  define<l  to  distinguish  it  from  all 
the  other  species  of  OdoHtomia  existing  in  our  tertiary  formations. 
It  mainly  differs  from  the  Actaton  (Odoatomia)  melanellus  of  Lea 
in  the  subangulate  form  of  the  body-whorl,  and  in  the  columellar 
plait,  which  in  our  species  is  transverse,  and  not  oblique. 

Length     ? . 

Claiborne,  Ala. 

TOBHATSLLA,  Lamarek. 
Tomatella  bieineta,  nob.    PI.  xiii..  fig.  A. 

Shell  ovate,  spire  elevated ;  whorls  about  six,  the  Ixxl^'-whorl 
with  numerous  revolving  lines  closely  beset  with  ])unetures,  and 
two  broad  smooth  bands  on  the  superior  ])ortion ;  two  or  three  of 
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the  remaining  whorls  also  with  two  smooth  bands ;  mouth  narrow, 
about  f  the  length  of  shell. 

Length  .4  inch. 

Claiborne,  Ala. 

This  species  differs  from  the  Actseon  ( Tornatella)  lineatus  of 
Lea  {A,  idoneusi  Conrad)  in  having  two  smooth  bands  on  the 
upper  portion  of  the  body-whorl  instead  of  one.  Mr.  Lea  men- 
lions  having  in  his  cabinet  a  species  from  the  Paris  basin  also 
^%vith  two  bands,  but  I  fail  to  discover  the  same  described  in  the 
ijvork  of  M.  Deshaj'es. 

PISAKIA,  Bivon. 
^isania  buooiniformis,  nob.    PI.  xiii.,  fig.  7. 

A  fragment  only  of  this,  the  first  described  species  of  true 
^isania  existing  in  the  Eocene  formations  of  the  United  States 
B  las  come  to  my  notice.  The  body-whorl  is  about  |  inch  in  length, 
striated  on  the  inferior  portion,  and  with  a  slightl}'  impressed 
Une  beneath  the  suture ;  mouth  about  %  length  of  body-whorl;  canal 
s\l most  obsolete ;  columella  arcuate,  wrinkled  at  base;  outer  lip 
sBtriated  within  by  about  seven  elevated  ridges. 

Length     ? . 

Claiborne,  Ala. 

The  Piaania  Glaibornensis  of  Whitfield  (Am.  Journ.  Conchol., 
^^ol. !.,  p.  259)  appears  from  the  description  and  figure  to  be  more 
early  related  to  Triton. 

coinrs,  L. 

onus  puloberrixnus,  nob.    PI.  xiii.,  fig.  8. 

Shell  conical ;  spire  elevated ;  whorls  about  seven,  slightly  con- 
re  above,  granularly  crenulated  on  the  angle,  and  transversely 

striated;   a  prominent  simple  line  below  the  angle,  and  one  of 

granulations  beneath  the  suture.     Aperture? 
Length  about  ^  inch. 
Claiborne,  Ala. 

PLEUBOTOMAi  Lam. 
^lenrotoma  insignifioa,  nob.    PI.  xiii.,  fig.  9. 

Shell  fusiform,  with  prominent  revolving  lines  below  the  middle 
of  the  whorl ;  spire  elevated ;  whorls  about  five,  angular ;  canal 
«hort,  obliquely  curved  ;  mouth  contracted. 
Length  ^  inch. 
Claiborne,  Ala. 
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The  description  and  figure  of  Fusus  nanus  as  given  by  Lea  in 
his  "Contributions,"  agree  in  all  essential  respects  with  the  above. 
No  mention  is  made  of  the  sinuated  lines  of  growth  peculiar  to 
the  Pleurotomse,  which  in  our  specimens  are  very  distinct. 
Although  1  have  not  had  an  opportunity  to  examine  Mr.  Lea^s 
specimens,  it  appears  to  me,  nevertheless,  highly  probable  that 
his  Fu8U8  will  prove  to  be  a  Pleurotoma. 

Pleurotoma  dentioulaj  Baterot.    PI.  ziii.,  fig.  10. 

This  species,  which  is  one  of  the  most  widely  diffused  of  all 
fossil  Pleurotomse,  has  to  my  knowledge  not  been  hitherto  de- 
scribed as  occurring  in  any  American  formation.  The  P.  nodo- 
carinata^  Gabb  (unfortunately  very  poorly  figured),  in  the  collec- 
tions of  the  Academy  belongs  to  this  species.  Specimens  are  to 
be  found  also  in  the  Claiborne  accumulation  of  the  American 
Museum  of  Natural  History,  New  Yorkl 

MELANIA,  Lam. 
Melania  ClaibomexiBis,  nob.    PI.  xiii.,  fig.  11. 

Shell  elongated,  turreted  ;  whorls  eight,  of  which  the  first  three 
are  smooth,  and  the  rest  furnished  with  longitudinal  folds,  those 
on  the  bod3^-whorl  terminating  at  about  the  middle ;  folds  cut  by 
numerous  deeply  impressed  revolving  lines,  giving  a  somewhat 
imbricated  api)earance ;  mouth  elongated,  oval  contracted  above, 
and  expanding  at  the  base;  columella  broad,  flattened. 

Length  .3  inch. 

Claiborne,  Ala. 

This  species,  to  which  I  have  provisionally  applied  the  specific 
name  of  Claihornensis^  is  doubl}*^  interesting  as  being  the  only 
essentially  fresh-water  gasteropod  found  in  the  Claiborne  marine 
formation  and  of  being  at  the  same  time  most  intimately  related 
to  a  species  found  in  the  Paris  basin,  Melania  mixta^  Deshayes. 
It  agrees  essentially  with  all  the  characters  as  given  by  Desha^'es, 
and  on  comparison  with  his  si)ecimens  will  in  all  probability 
prove  to  be  identical. 

RI880INA,  D'Orbigny. 
Bissoina  plioato-varicosa,  nob.     PI.  xiii.,  fig.  12. 

Shell  sub-turreted  ;  whorls  about  seven,  convex,  ornamented 
with  numerous  longitudinal  folds  (on  the  bod3'-whorl  from  10  to 
12),  and  disfigured  by  several  prominent  varices;  revolving  lines 
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numerous,  less  prominent  on  the  middle  of  the  whorls;  aperture 
ovate,  produced  into  a  short  canal. 

Length  |  inch. 

Claiborne,  Ala. 

This  species  closely  resembles,  but  is  less  slender,  than  the 
JRissoa  inchoata,  Desh.,  of  the  Paris  basin. 

ME808TOMA,  Deshayes. 
MoBOBtoma  mgOBa,  nob.    PI.  ztii.,  fig.  13. 

Shell  conico-turbinate ;  whorls  about  seven,  scalariform,  the 
first  three  smooth,  the  rest  ornamented  with  oblique  longitudinal 
plications,  which  are  crossed  by  dve  prominent  and  a  number  of 
lesser  revolving  ridges,  giving  the  whole  a  cancellatc  appearance ; 
the  folds  on  the  body-whorl  cease  abruptly  below  tlie  middle; 
aperture  sub-circular,  dilated,  and  produced  into  a  short  oblique 
cannl;  outer  lip  somewhat  crenulated  b}'  the  terminations  of  the 
revolving  ridges. 

Length  .4  inches. 

Claiborne,  Ala. 

Four  species  in  all  are  catalogued  as  belonging  to  tliis  genus, 
all  from  the  Eocene  of  France.  The  above  species  differs  from 
the  M,  grafa^  Desh.,  of  the  Paris  basin  only  in  the  number  of  its 
revolving  ridges.  The  Gerithioder ma  prima  of  Conrad,  from  the 
American  Eocene,  is  a  Mesoatoma. 

•  2i[ole. — There  is  some  difficulty  in  determining  the  priorit}'  in 
the  institution  of  the  genera  Mesostoma  and  Certthioderma.  Tate 
(Appendix  to  Woodward's  "Manual,"  1868)  quotes  the  genus 
Me»o»toma  from  the  year  1864,  whereas  that  portion  of  Deshayes's 
work,  wherein  the  genus  is  described,  bears  the  date  of  1858. 
This  is  the  second  year  of  the  publication  of  the  entire  work,  and 
as  the  first  volume  (Lamellibranchiata)  was  not  completely'  issued 
until  18G0,  it  is  highly  probable  that  the  genus  was  not  character- 
ized prior  to  that  3'ear.  Conrad  published  his  genus  Gerithiod'irma 
in  March,  1860  (J.  A.  N.  S.,  vol.  iv.,  2d  series),  as  founded  upon  a 
single  species  6'.  prima^  but  as  his  characterization  is  vague  and 
very  meagre,  it  appears  more  natural  to  accept  the  genus  of  Des- 
haycs,  which  has  already  been  accepted  by  most  couch ologists. 
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B08TELLAEIA,  Lam. 
l<MHllaHa  WMtfleldi,  nob.    PI.  xiii ,  fig.  14. 

Slu'll  fusiform  ;  spire  tapering,  consisting  of  about  nine  flattened 
volutions;  body-whorl  sub-angulate  beneath ;  columella  flexuous, 
with  traces  of  an  obtuse  fold;  outer  lip  with  a  swollen  prominence 
in  the  apertural  region;  wing? 

Length  3-4  inches. 

Claiborne,  Ala. 

Named  in  honor  of  R.  P.  Whitfield,  Esq.,  the  distinguished 
American  paleontologist  and  colaborer  with  Prof.  James  Hall  in 
the  great  work  on  the  paleontology  of  the  State  of  New  York. 

Two  speciuiens  of  this  species,  both  unfortunately  l)ereft  of 
their  wings,  are  in  possession  of  the  American  Museum  of  Natural 
History  of  New  York.  Their  characters  are  so  decidedl}'  at  vari- 
ance with  those  of  any  other  American  Eocene  Roatellaria^  that 
we  feel  no  hesitation  in  applying  to  them  a  specific  name,  although 
the  broken  nature  of  our  specimens  necessitates  an  incomplete 
description.  Allied  species  occur  in  the  London  clay  and  in  the 
Paris  basin. 
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.^  COXPABISON  OF  THE  EOCENE  M0LLU8GA  OF  THE  SOTTTHEASTEBN 
UKITED  STATES  AND  WESTERN  EUBOPE  IN  RELATION  TO  THE  DE- 
TERMINATION OF  IDENTICAL  FORMS. 

BY  ANOELO  HEILPRIN. 

The  study  of  the  fauna,  whether  extinct  or  living,  of  any  coun- 
try resolves  itself  into  two  distinct  methods  of  investigation,  the 
general  and  the  comparative.     In  the  general  method  we  look  upon 
x]in  assemblage  or  community  of  animal  forms  as  constituting  an 
:i.ntegral  part  of  the  country  it  characterizes,  and  we  then  consider 
mt  only  in  relation  to  that  country  and  to  itself  (the  animal  forms 
-Ttnter  se).     In  the  second  or  comparative  method  we  no  longer  re- 
gard this  community  as  constituting  a  whole  or  unit,  but  merely 
Wi&  a  part  of  a  more  extensive  community,  and  we  now  view  it  in 
"•he  relation  of  a  part  to  a  whole.     This  comparative  system  of 
:mnvestigation,  wliich,  it  will  be  manifest,  involves  a  thorough  gen- 
eral acquaintance  with  all  or  most  extraneous  faunae  as  well  as  the 
^>ne  under  special  consideration,  is  one  of  great  difficulty,  and  one 
that  requires  more  than  an  ordinary  amount  of  acumen  in  its  pur- 
suit, for  in  the  broad  facts  of  geographical  distribution  are  con- 
xiected  some  of  the  profoundest  biological  and  physical  problems. 
"The  study  of  comparative  or  geographical  zoology  constitutes  one 
of  the  essential  factors  of  biological  science,  for  without  a  true 
understanding  of  the  general  affinities  of  scattered  groups  of 
animals,  our  conception  of  the  organic  universe  would  be  one  of 
<lisjointed  parts  instead  of  a  continuous  whole.    We  know,  in  fact, 
little  of  a  whole  unless  we  comprehend  its  relation  to  its  component 
parts,  and  per  contra^  we  know  little  of  a  part  unless  we  under- 
stand the  relation  it  bears  to  the  whole. 

The  subject  of  geographical  distribution  in  its  bearings  on 
geology,  whether  considered  in  its  broader  sense  as  pertaining  to 
groups,  or  in  the  more  limited  sense  as  pertaining  to  the  individuals 
composing  those  groups,  cannot  be  over-estimated.  It  is  by  the 
recurrence  over  broad  or  scattered  areas  of  certain  related  animal 
types,  and  sometimes  even  over  the  most  remote  areas  of  identi- 
cal specific  forms,  that  the  palaeontologist  is  enabled  to  arrange 
and  classify  his  strata.  One  single  well-determined  fossil  will,  in 
the  absence  of  further  data,  frequently  determine  approximately, 
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ami  sometimes  exacll}',  certain  geological  horizons,  and  although 
we  cannot  in  most  instances,  as  Prof.  IIuxle^Mias  forcibly  pointed 
out,  positively,  or  even  approximately,  correlate,  as  far  as  age  is 
concerned,  distantly*  separated  formations,  we  can  to  a  ver^'  great 
extent  correlate  the  cosmical  conditions  under  which  the  forma- 
tions in  question  were  deposited.  The  correct  determination, 
therefore,  of  all  organic  remains  is  one  of  the  greatest  import- 
ance. 

Unfortunately  for  the  development  of  the  science,  the  doctrine 
that  identical  specific  forms  cannot,  or  ought  not,  occur  over 
widely  separated  areas  has  taken  root  in  the  minds  of  a  few  of  the 
most  eminent  scientific  investigators,  the  baneful  efiTects  of  whose 
authority  in  relation  to  this  si>ecial  line  of  researcii,  will  be  en- 
countcre<l  by  the  student  at  almost  every  step  in  his  investigations. 
The  science  of  geographical  palseontolog}',  at  least  as  far  as  the 
invertcbrata  are  concerned,  may  be  said  to  be  in  this  country  still 
in  a  state  of  infancy,  a  circumstance  partly  due  to  the  limited 
number  of  workers  in  the  field,  and  partly*  to  the  influences  Just 
stated. 

I  have  endeavored  in  the  following  pages  to  summarize  as  nearly 
as  possible  the  results  obtained  from  a  series  of  comparisons  l>e- 
tween  the  Eocene  mollusca  of  Western  Europe  and  that  of  the 
Southeastern  United  States,  undertaken  with  the  view  of  deter- 
mining with  a  certain  amount  of  precision  the  number  of  identi- 
cal and  very  nearly'  related  species.  My  comi)arisons  were  in  a 
number  of  cases  made  between  actual  specimens,  and  those  mainly 
detennined  in  the  localities  to  which  they  belong;  where  no  8|)eci- 
mens  could  be  obtained  I  was  compelle<l  to  content  myself  with 
the  various  analyses  of  the  descriptions  and  figures  afforded  by  the 
works  of  the  most  competent  authorities.  The  result  shows  a  far 
greater  intimate  relationship  to  exist  between  the  two  faunie  than 
one  is  led  to  suppose  from  an  examination  of  the  ^^^heck  List" 
prepared  by  Mr.  Conrad  for  the  Smithsonian  Institution  for  1866, 
where,  in  fact,  only  about  five  species  are  enumerated  as  common 
to  the  Eocene  deposits  of  both  shores  of  the  Atlantic,  viz.:  Ostrea 
( OryphoHtrea)  everaa^  Deshayes ;  Cardita  planicoMa^  Lam. ; ?  Pho- 
rus  (Onuntunt)  exiensuH^  Sow.;  Hippocrenea  Cfdumbaria^  Defr. ; 
and  (?)  Voluta(VolutHUhei^)  muiaia^  Desh.  In  addition  to  these 
Conrad  enumerateil  in  1833  ("  Fossil  shells  of  the  Tertiary  Forma- 
tions,** p.  34)  the  following:   Solarium  patulunij  Lam.;  S,  canali- 
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culatum^  Lam.;  Bulimus  (Niso)  terebellatus^  Lam.;  Sigarelus 
canaliculatus^  Sow.;  Galyptrsea  (Trochita)  tr  ochif or  mis  ^litam,) 
Pyrula  tricarinata^  Lam.;  Avicula  trigona^  Lam.;  Cytherea  ery- 
cinoides^  Lam.;  C.  suherydnoides^  Desh. ;  Cordis  lamellosa^  Lam.; 
and  Fistulana  elongata,  Desh.,  most  of  which  on  examination 
prove  to  be  as  well  American  as  European  forms.  In  the  Ap- 
pendix to  Morton's  Synopsis  ("Synopsis  of  the  Organic  Remains 
3f  the  Cretaceous  Group,"  1834)  only  six  European  species  are 
recognized  as  occurring  in  the  American  formation :  Solarium 
ranaliculatum^  Lam.;  S.  patulum^  Lam.;  Bulimus  terebellatus, 
Lam.;  Cardita  planicosta^  Lam.;  Corbis  lamellosa^  Lam.;  and 
Ftsfulana  elongata^  Desh.  In  the  list  published  by  Conrad  in  1846 
Amer.  Journ.  Science,  2d  ser.  vol.  i.  p.  219),  of  the  preceding 
tnumerations  only  two  species  are  retained  as  being  "  analogous" 
o  transatlantic  forms,  Cytherea  Morloni^  Con  ( Cytherea  ery- 
inoides^  Lam.;  and  C,  suberycinoides^  Desh.)  and  Aoicula  limula^ 
/on.  {A.  trigona^  Lam.),  but  in  addition  we  have  five  new  ones 
atalogued:  Cardita  Blandingi,  Con.  (C,  acuticosta^  hsLin.) ',  C. 
aiunda^  Lea.  (C.  asperula^  Desh.)  ;  Cardium  Nicolleti^  Con.  (0. 
emigranosum  [ — granulatum^^  8ow.)  ;  Turritella  Mortoni^  Con. 
=?) ;  and  Bostel'ana  laqueata^  Con.  (2?.  fissurella^  Lam.). 
'inallj,  all  species  considered  identical  prior  to  1866  are  rejected 
8  such  with  one  exception  {Cardita  planicosta)  in  the  Smithso- 
ian  List.  The  reasons  for  so  doing,  which,  in  the  majority  of 
ases,  I  believe,  are  not  stated,  appear  to  me  incomprehensible. 

In  the  introduction  to  his  "  Contributions  to  Geology,"  1833,  p. 
9,  Mr.  Lea  states  that  he  is  ^^  not  perfectly  satisfied  that  a  single 
pecies  is  strictly  analogous  to  those  from  the  Eocene  Period  of 

Hurope ",  but  in  a  note  (pp.  207,  208)  makes  the  fol- 

^-wing comparisons :  Pasithea  umbilicata^  Lea,  with  Bulimus  iere- 
ellatiiSj  Lam.;  Venericardia  rotunda^  Lea,  with  F.  squamosa^ 
aSLin.]  Pectunculus  obliqua(uus) ^  Lea,  with  P,  nanus^ Desh. ;  Ostrea 
livaricata^  Lea,  with  0.  Jiabellula^  Lam.;  and  Solen  Blainuilliij 
liea,  with  Solen  effusus^  Lam. 

The  list  herewith  appended,  and  which  it  is  my  intention  to 
complete  at  a  future  date,  will,  I  trust,  increase  our  knowledge  on 
;be  interesting  questions  of  relationship  and  geographical  distri- 
Dution. 
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Ostrea  divarioata,  Lea.     "  Contributions  to  Geology/'  p.  90,  pi.  3,  fig.  69. 
0.  sellaiformiSf  Conrad,  pars  ? 

This  oyster  is  referred  without  doubt  both  by  Nyst  ("  CoquU- 
les  et  Polypiers  FossileSy^^  1843,  p.  323)  and  Giebel  (Bepertorium 
to  Goldfuss'  ^^Fetrefacta  (jermamas,"  1866,  p.  41)  to  the  O.fiabel- 
lula  of  Lamarck,  wliich  is  a  very  variable,  and  one  of  the  most 
widely  diffused  forms  of  fossil  oyster.  It  is  cited  by  D'Orbigny 
(Frodr.  de  paleon,)  as  occurring  at  Claiborne,  Ala.,  and  by  Des- 
hayes  (Animaux  s.  verL,  bassin  de  Faris)  also  at  Gutch  in  India 
and  Cairo  in  Egypt. 

Peoten  Desliayesii,  Lea.    Contr.  p.  87,  pi.  3,  fig.  66 
(et  P.  Lyelli,  ace.  to  Conrad  ?). 

This  Fecten  is  referred  with  but  little  doubt  by  Nyst  (Coqtu  et 
Fol.^  p.  288)  to  F.opercularis,  Lamk.,  which  species,  however,  be- 
longs to  a  much  more  recent  period  than  the  Eocene  of  Alabama. 
On  the  assurance  of  identity  Nyst  in  1836  founded  upon  a  new 
Belgian  Fecten  the  specific  name  of  Deshayeaii^  but  his  fossil  must 
be  carefully  distinguished  from  the  American  one  in  question. 
Having  seen  but  one  example  of  Lea's  species  I  am  unable  to 
make  the  proper  comparisons. 

Cardita  rotnndai  Lea.     Contr.  p.  70,  pi.  2,  fig.  48,  as  Venerieardia. 

This  species  very  closely  resembles  the  Cardita  imbricata  o 
Lamarck,  to  which,  in  the  absence  of  specimens,  it  is  with  som 
hesitation  referred  by  Nyst  (p.  209),  and  also  by  Bronn  {Index 
Falaeontologicus^  1.  226).     The  only  difference  that  I  could  detect 
between  the  two  species,  on  an  examination  of  numerous  speci 
mens  from  Grignon,  France,  and  Claiborne,  Ala.,  was  that  in  th 
C.  imbricata  there  was  a  tendency  in  the  ribs  of  the  posterior  slo 
to  become  crowded.     As  some  specimens  of  both  forms,  however 
could  not  readil}'  be  distinguished  from  each  other,  I  believe  thi 
circumstance  to  be  mainly  accidental,  and  therefore  consider  th 
C.  rotunda  as  certain!}^  nothing  more  than  a  mere  variety  of  C 
imbricata, 

Cardita  planicosta,  Lamk. 

This  si)ccies  of  Car^difa,  which  is  so  extensively  distributed  ove 
the  Eocene  deposits  of  Europe,  is  certainly  identical  with  the  simi 
lar  forms  of  Cardita  found  in  the  same  formation  of  the  Unite 
States.     Lea  (Cent.  p.  19)  states  that  according  to  his  observa- 
tions the  American  species  differs  from  the  European  in  the  nun^ 
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ber  of  its  costse  (about  29  instead  of  34),  but  on  an  examination 
of  numerous  French  specimens  I  found  the  number  to  be  frequently 
only  29. 

Cardimn  KiooUeti,  Conrad.    J.  A.  N.  S.,  yiii.  p.  190. 
This  Cardium  will,  I  believe,  on  close  examination  prove  to  be 

the    C.  semigranulatum  of  Sowerby  (Mineral  Conchology,  II.  p. 

99).     It  does  not  differ  from  a  species  of  Cardium  in  the  Academy 

Museum  marked  "C  semistrialum^  London  Clay,"  but  as  the  (7. 
semistriatum,  Deshayes,  differs  in  the  arrangement  of  its  granu- 
lated striae  from  the  specimen  in  question  marked  semistriatum^ 
and  as  the  last  agrees  in  characters  with  the  description  accorded 
by  Sowerby  to  (7.  semigranulatum^  it  is  highly  probable  that  the 
xiames  have  been  simply  reversed. 

Corbii  (Oafrarinm)  lirata,  Con.    A.  J.  Science,  I.,  2d  ser.  p.  401. 

This  species  was  originally  described  by  Conrad  as  the  (7.  lamel- 
Mosa^  Lam.,  with  the  characters  of  which  it  was  found  to  agree  in  all 
essential  respects.  I  have  been  unable  to  note  any  material  differ- 
ence between  the  two  species  in  question,  and  do  not  hesitate,  after 
WLU  examination  of  a  number  of  specimens  representing  Lamarck^s 
'tiype,  to  unite  the  two  under  the  one  specific  name  of  lamellosa. 

^Limopsil  ellipsis,  Lea.     Contr.  p.  78,  pi.  3,  fig.  56,  as  Pectuncnlut. 

m 

This  species  closely   resembles   in   general  characters  the  L, 
{Stalagmium  /)  Nystii  of  Galeotti,  from  which  it  mainly  differs  in 
^he  greater  number  of  teeth  both  in  the  anterior  and  posterior 
series,  the  number  in  each  series  rarely  falling  below  twelve. 

Ximopiis  avionloides,  Con.  Foss.  Shells  of  Tert.,  p.  39,  as  Peetuneuhu, 
(Peetuneulus  obliquus^  Lea.) 

Bronn  (Index  Palseont,^  ii.,  p.  936)  allies  this  species  with  the 
Limopsis  nana  of  Deshayes,  from  which  it  differs  very  materially 
in  the  greater  elevation  of  the  umbones  and  cardinal  region.  Nyst 
considers  it  as  closely  related  to  Trigonocaelia  auritoides^  Gal., 
but  the  obliquity  in  form  is  much  greater  in  the  American  species. 
It  differs  from  the  Limopsis  aurita  of  Sassi  {Area  aurita^  Broc- 
chi,  "  Gonchiologia  Fossile  Subapennina^^^  ii.,  p.  485)  in  having  a 
crenulated  margin. 

Corbnla  onisons,  Con.    A.  J.  Science  xziii.,  p.  341. 
C.  Murehisonii,  Lea. 

This  species  is  referred  by  Bronn  (Index  FalaeonL)  to  the  C, 
rugosa  of  Lamarck,  to  the  description  of  which,  as  given  by  Des- 
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hayes  (''^Coquilles  Fossiles,^^  i.,  p.  51)  it  agrees  in  all  essential 
respects.  As  in  the  case  of  the  French  species  it  frequently  re- 
solves itself  into  two  layers,  the  inner  of  which  may  at  first  sight 
be  readily  mistaken  for  a  new  species  (G.bicostataf  Nyst).  The 
C.  gibba^  Olivi,  which,  according  to  Nyst,  is  the  equivalent  of  (7. 
Murchisonii^  Lea,  is  a  Miocene  (?),  Pliocene,  and  living  species. 
I  have  been  unable  to  institute  direct  comparisons  for  want  of 
specimens. 

Cytherea  Mortoni,  Con.  J.  A.  N.  S.,  vii.,  p.  150. 

This  species  of  Cytherea  was  originally  confounded  by  Conrad 
with  the  (7.  erycinoides^  Lam.  (Foss.  Shells  of  Tert.,  1832,  p.  34), 
but  a  close  examination  shows  the  latter  to  be  comparatively  more 
elevated,  and  its  ribs  to  be  proportionately  much  more  robust. 

Troohita  troohiformis,  Lea.    Contr.,  p.  96,  pi.  3,  fig.  76. 

This  species,  described  as  new  by  Mr.  Lea  in  1833,  is  synon^'- 
mous  with  T.  {Galyptrsea)  trochi/ormis  of  Lamarck  {Trochus 
apertus^  Brand.). 

Cyliolina  galba,  Con.    Foss.  Shells  of  Tert.,  p.  34,  as  Volvaria, 
{Bulla  St.  Hillairiiy  Lea.) 

This  species  appears  to  me  to  be  erroneously  referred  by  Bronn 
to  Bulla  constricta^  Sow.  (Miner.  Conch.,  vol.  v.,  p.  96),  as 
Sowerby^s  species  has  no  fold  on  the  columella,  at  least  no  men- 
tion is  made  of  it  in  his  description,  nor  does  it  appear  in  his 
figure.  Our  species  appears  to  be  closely  allied  to  if  not  identical 
with  B ulla Brocchu^Bvonn^nn  Italian  (Miocene?)  species  (Brocchi, 
Conch.  Foss.  Subapenii.^  ii.,  p.  277,  as  Bulla  ovulata?  Lam.). 

Cypraedia  fenestralis,  Con.    Proc  A.  N.  S  ,  vii.   p.  262. 

This  appears  to  me  to  be  identical  with  Cyprsea  (Luponia^ 
Gray)  elegans  of  Defrance,  from  which  I  cannot  discover  anj'  dis- 
tinguishing characters.  Conrad  states  that  no  mention  is  made 
by  Deshayes  in  his  description  of  the  foi?sil  of  the  Paris  basin  of 
^'microscopical  regular  lines, '^  but  an  examination  of  a  specimen 
in  the  Academy  collection  shows  them  to  be  present. 

Tornatella  (Actson)  pomilia,  Con.     Foss.  Shells  of  Tert..  p.  45. 

AcUeon  'punctalvi<^  Lea. 
Monoptygma  elegauR,  Lea. 
=iTorna(ella  inflaUif  Ferussac. 

Tornatella  (Tornatellsea)  bella,  Con. 

A  comparison  of  this  species  with  Sowerby's  description  and 
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figure  of  Actseon  simulaius  (Bulla  simulata^  Brander)  leaves  no 
doubt  that  the  two  species  are  identical.  Nor  does  a  comparison 
of  actual  specimens,  from  Alabama  and  Barton,  England,  show 
any  varying  characters. 

Fasu  (Balbifasas)  inanratas,  Con.    Fobs.  Shells  of  Tert.,  p.  29. 

This  species  is  more  closely  allied  to  F.  hulhiformis^  Lam.,  than 
to  JF.  ficulneus^  Lam.,  to  which  last  it  is  doubtfull}''  referred  by 
3ronn  (p.  612).  It  differs  from  the  former,  however,  in  having 
.he  canal  more  produced,  in  the  whorls  being  strongly  subangulate 
kbove,  and  in  the  superior  ones  being  crenulated  on  their  basal 
nargins. 

*jrula  penita,  Con.     Foss.  Shells  of  Tert.,  p  32. 
P.  triearinata,  Con. 
P.  cancellata.  Lea. 
P.  elegantissima,  Lea. 

I  am  disposed  to  consider  the  above  as  identical  with  Pyrula 
leanlis,  Lam.  (and  var.  P,  tricarinata^  Lam.),  which  is  a  most 
rariable  fossil.  Both  American  and  European  forms  appear  in 
he  most  diverse  stages  of  convexity  and  angulation.  Conrad, 
klthough  he  subsequentl}'  separated  the  transatlantic  forms 
nto  two  distinct  species,  states  (Foss.  Shells  of  Tert.,  2d  ed.,  p. 
J9),  "that  the  variety  is  not  distinct  I  am  assureii  by  comparison 
>f  many  specimens."  I  am  also  inclined  to  unite  with  the  above 
ihe  P.  (Fusus)  Mississippiensis^  Con. 

>liTa  bombylis,  Con.    Foss.  Shells  of  Tert,  2d  ed.,  p.  42. 
(O.  constrictay  Lea.) 

Differs  from  tlie  0.  mitreola^  Lam.,  in  having  the  plications  at 
>a8e  less  numerous  and  somewhat  less  regular,  and  in  wanting  the 
ipper  of  the  two  impressed  revolving  lines  on  the  body  whorl. 
[n  the  absence  of  the  line  it  agrees  more  closely  with  0.  nitidula, 
ivhich  was  separated  by  Deshayes  from  the  0.  milreola  as  a  dis- 
uinct  species.  The  0.  Brocchii^  Bronn  (  Valuta  ispidula^  L.  var. 
Brocchi  ^^Gonch.  Fo88,  Subapenn.^^^  ii.,  p.  315,  pi.  iii.,  fig.  16),  which 
is  as  well  a  Miocene,  and  perhaps  even  living  species  (Bronn,  iii., 
p.  481),  appears  to  be  very  clearly  related  to  our  species. 

Saneellaria  tortiplioa,  Con.    Am.  Journ.  of  Conchol.,  vol.  i.,  p.  211. 

On  an  examination  of  specimens  of  this  species  and  C  evuha^ 
Brander  (from  Barton,  England)  I  find  the  two  to  be  most  inti- 
mately allied  to  each  other,  the  main  difference  being  that  the  G. 
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tortiplica  is  somewhat  more  slender  and  elevated.     As  this  may 

be  only  an  accidental  feature  in  the  few  examples  which  have  come 

under  my  notice,  I  feel  but  little  hesitation  in  uniting  the  two  as 

one  species.     Bronn  and  Nyst  (p.  477)  refer  with  some  doubt  the 

(7.  parva  of  Lea  to  Brander's  type,  but  this  diminutive  Alabama 

species  has  only  two  plaits  on  the  columella,  and  is  destitute  of 

varices. 

Viio  ambilieata,  L«».    Contr.,  p.  103,  m  Pasithm. 
Ni»o  terebellatuiy  Lamk. 

I  have  been  unable  to  detect  the  slightest  difference  between 
specimens  obtained  from  both  species. 

Bigaretui  eanalieiLUtiif,  Sow.    Min.  Conoh.,  It.,  p.  115. 

This  shell  is  mentioned  by  Conrad  (Foss.  Shells  of  Tert.,  2d  cd., 
p.  34)  as  occurring  at  Claiborne,  Ala.  It  is  probably  identical 
with  S.  declivus  and  S*  bilix^  Con.,  which  differ  among  themselves 
about  as  much  as  they  do  from  the  European  species. 

Solarium  omatam,  Lea.    Contr.,  p.  120. 

This  species  is  placed  without  doubt  by  Bronn  (ii.,  p.  1153)  as 
synonymous  with  S.  can alicul alum,  Lam.  The  description  and 
figures  as  given  b}*  Desha^^es  {Coqu.  Fosft,^  ii.,  p.  221)  answer  per- 
fectly to  the  American  species,  and  I  feel  no  doubt  but  that  an 
examination  of  specimens  of  both  species  will  prove  their  identity. 
The  S.  canaliculatum  is  mentioned  by  Conrad  (Foss.  Shells  of 
Tert.,  2d  ed.,  p.  34)  as  occurring  in  the  Alabama  Eocene  deposits. 

Pleurotoma  deatieiila,  Bail.     Deierip.  G^l.  da  Bait.  Ter.  Sad-ouMi  de  la  Frane«, 
1825.  p.  63. 

On  a  comparison  of  s|)ecimens  of  the  P,  nodo-carinata^  Oabb 
(J.  A.  N.  S  ,  2d  series,  vol.  iv.,  p.  379),  with  the  exhaustive  analysis 
of  the  above  species  as  given  by  Mr.  F.  E.  Edwanls  in  his  ^  Mono- 
graph of  the  Eocene  MoUusca''  of  England  (Reports  of  the 
Pala^ontographical  Society),  I  feel  no  hesitation  in  including  it 
among  the  numerous  varieties  of  Basterot^s  species.  No  mention 
is  made  by  Qabb  of  a  division  of  the  central  crenulatiou  into  a 
double  series,  but  at  least  some  of  the  specimens  de|K>8ited  in  the 
Academy  Museum,  and  marked  with  his  specific  name,  show  this 
feature  distinctly.  The  P,  denticula  is  a  ver}'  widely  distributed 
species  of  Pleurotoma^  its  range  in  Euro|)e  extending  from  Erig- 
land  through  Belgium  (Syi^i^'^Cofju.  et  Pol.  /W«."  p.  526)  and 
France  (Basterot,  sup.;  Grateloup*'  Conchyl.  Foss.  des  Terr,  TVr.," 
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atlas,  pi.  11  (20)  fig.  8)  to  North  Italy  (Bellardi  "  Monog.  Pleurot. 
bss,  del  Fiem,^^^  Memorie  delta  Reale  Accademia  di  Torino^  2d 
.,  vol.  ix.,  p.  576).  This  species  corresponds  probably  to  some 
xtent  with  Sowerby's  P.  comma.  Unquestionable  specimens  of 
denticula  from  the  Eocene  of  Alabama  are  to  be  found  in  the 
^American  Museum  of  Natural  History  of  New  York. 

SICesoitoma  mgoia,  nob.    Proo.  A.  N.  S.,  Oct.  1879. 

This  species  might  readil}"  be  mistaken  for  the  M.  grata^  Desh., 
of  the  Paris  basin,  from  which  it  differs  only  in  the  greater  num- 
1>er  of  its  revolving  ridges. 

Slelania  Claibomensis,  nob.     Proo.  A.  N.  S.,  Oct.  1879. 

This  diminutive  Melania^  which  to  my  knowledge  constitutes 

^he  only  essentially  fresh-water  gasteropod  found  to  the  present 

^ime  in  the  Claiborne  marine  formation,  cannot  in  its  characters 

T)e  readily  distinguished  from  the  M.  mixta^  Desh.,  of  the  Paris 

T)asin  (description  and  fig.  in  Desh.  ^'Animaux  s,  verU^),   Having 

observed  but  one  specimen,  and  not  wishing  to  definitely  deduce 

its  aflSnities  from  the  characters  drawn  from  a  single  example,  I 

liave  provisionally  applied  to  the  American  shell  the  specific  name 

^hich  it  bears  above. 

A  close  comparison  of  the  Eocene  mollusca  of  the  east  and  west 
Atlantic  shores  will,  I  am  confident,  reveal  a  larger  number  of 
identical  forms  than  those  enumerated  in  the  above  list.  The 
Naticidse  and  Pectunculidas^  two  families  requiring  acute  revision, 
appear  more  especially  to  be  intimately  related  in  their  specific 
forms. 
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BEYI8I0V  OF  THE  PAUBOOBIHOIDEA. 

by  charles  wachsmutu  and  frank  springer. 

Introduction. 

According  to  MlUer^s  catalogue  of  American  paleozoic  fossils, 
there  have  been  described,  in  this  country  alone,  up  to  the  summer 
t>f  1877,  about  800  species  of  Crinoids,  not  including  Blastoids  and 
Cystideans.  If  we  add  to  this  number  some  400  species  from  Europe 
— an  estimate  wluch  is  certainly  not  exaggerated  when  we  remem- 
ber that  Schnltze  described  from  the  Devonian  of  the  Eifel  alone 
73  species;  DeKoninok  and  Le  Hon  from  Belgium  45;  and  An- 
gelin  from  the  Silurian  of  Sweden  176 — we  have  from  both  coun- 
tries about  1250  species.  Making  due  allowance  for  s^'nonynis, 
we  have  possibly  1000  good  species,  which  are  distributed  among 
from  150  to  175  genera.  Man}'  of  the  latter  were  established  at 
a  time  when  our  knowledge  of  the  Crinoids  was  in  its  infancy. 
The}'  were  frequently  founded  upon  one  or  two  species,  often,  in- 
dee<1,  on  a  single  imperfect  specimen  ;  which  resulted  in  many  de- 
fective,  insufficient,  and  not  unfrequently  incorrect  descriptions, 
producing  endless  perplexing  complications  afterwards. 

There  was  a  time  when  nearly  every  fossil  Orinoid  was  Encri* 
nites.  This  was  the  case  almost  until  18*21,  when  J.  S.  Miller  de- 
6cril>e<l  his  well-known  genera  PoteriocrinuHy  ActinocrinuSj  Pla- 
tijcrifiHn^  RhmhfcrinuH,  and  CynthocrinuH^  which  have  been  uni- 
versally adopted  by  the  later  paleontologists — with  the  exception, 
|>erhaps,  of  Cyathovrinus^  which  was  badly  defined  by  him.  As 
new  s|)ecies  were  discovered,  the  founding  of  additional  genera 
progressed,  and  generic  distinctions  came  to  be  recognized  be- 
tween groups  of  fornix,  which  substantially  agreed  in  the  arrange- 
ment of  the  plates  of  the  body,  but  differed  in  the  anal  plates, 
the  construction  of  the  arms,  and  other  characters  to  which  but 
little  attention  had  before  l)een  paid.  Through  such  separations 
it  resulted  in  many  cases  that  the  parental  genus  was  divided  up 
into  a  numl»er  of  genera,  and  it  finally  became  evident  that  some 
of  the  features  which  had  been  consi^lered  of  mere  generic  im- 
portance, were  family  charaelers.  The  majority  of  the  genera 
thus  established  have  been  adopted  by  most  of  our  leading  pale- 
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ontologists,  but  by  some  entirely  ignored.     It  is  a  singular  fact 
'fchat  European  authors  have  commonly  refused  to  accept  our 
encra  of  Actinocrinidse^  while  they  sustained  those  of  the  CyU" 
hocrinidss,  which  are  certainly  no  better  defined.     This  is  doubt- 
ess  due  to  the  fact  tliat  in   Europe  the  Actinocrinidse  do  not 
ibound  in  such  wonderful  variety  as  in  this  country.     If  our 
European  brethren  had  to  deal  with  nearly  300  species,  as  we 
ave,  they  would  perhaps  be  more  ready  to  accept  our  divisions. 
As  early  as  1842  T.  Austin  and  T.  Austin,  Jr.  (Rec.  &  Foss. 
^rinoidea),  undertook  to  subdivide  the  Crinoidea  into  families,  but 
^hey  were  not  very  successful,  as  they  placed  together  tj'pes  of 
^^ery  distinct  groups.     Roemer  (Lethsea  Geognostica,  1855,  3d 
^Ausgabe)  made  another  attempt  in  the  same  direction.     He  was 
^he  first  author  who  pointed  out  correctly  the  relations  of  the 
ISlastoids  and  Cystideans  with  the  true  Crinoids ;  and,  if  he  was 
3iot  so  fortunate  in  establishing  his  families,  we  must  consider 
Tiow  imperfectly  Crinoids  were  known   at  that  time.     Some  of 
IRoemer's  family  names  are  still  in  use,  but  scarcely  two  of  our 
2)re8ent  authors  interpret  them  alike. 

The  late  Prof.  Angelin*  divided  the  Silurian  Crinoids  of  Sweden 
into  four  sections:  Trimera^  Tetramera^  Pentamera^  and  Poly- 
fnera,  A  subdivision  according  to  the  number  of  basal  plates 
may  facilitate  elementary  studies,  but  it  is  certainly  not  a  natural 
classification.  Genera  which  are  evidently  intimately  related — 
for  instance,  Platycrinus  and  Dichocrinus^  Melocrinua  and  Bho- 
docrinus — are  thereby  widely  separated,  while  very  distinct  types, 
such  as  Ehodocrinns  and  Poleriocrinus^  are  brought  together. 
Angelin  arranged  his  40  genera  of  Swedish  Crinoids  under  23 
families ;  but,  as  he  gave  no  diagnoses  of  them,  we  are  at  a  loss 
to  know  upon  what  principle  his  families  were  established.  • 

In  the  second  part  of  an  article  on  the  "  Internal  and  External 
Structure  of  Paleozoic  Crinoids,"  by  Chas.  Wachsmuth,  published 
in  the  August  and  September  numbers  of  the  Amer.  Journ.  Sci., 
1877,  one  of  the  writers  gave  a  minute  description  of  the  summit 

*  In  the  Iconographia  Orinoideorum  in  stratis  SueeicB  Siluricis  foaailium^ 

^uctore  N.  P.  Angelin^  opus  posthumum  edendum  curavit  Re^ia  Academia 

Buecise,  cum  tabulis  XXIX.    This  is  one  of  the  finest  illustrated  works  on 

Crinoids  that  has  ever  been  published,  and  it  must  be  regarded  as  a  great 

Ioqs  to  science  that  the  distinguished  author  died  before  the  completion  of 

-^i*  work. 
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or  ventral  disk  of  the  earlier  Crinoids,  and  reached  the  conclusion 
that  the  construction  of  the  vault  affords  good  characters  for  a 
separation  into  families.  He  distinguished  three  principal  plans 
— though  he  admitted  the  existence  of  a  number  of  others — upon 
which  the  summit  is  constructed : — 

1.  The  summit  composed  of  a  more  or  less  pliable,  sometimes 
perhaps  squamous,  integument,  yielding  to  motion  in  the  body 
and  arms. 

2.  The  summit  com|>osed  of  solid  plates  with  a  porous  ventral 
sac,  located  posteriorly  on  the  disc,  and  closed  at  the  top.  Anal 
opening  rarely  observed,  but  probably  lateral. 

3.  The  summit  composed  of  heavy  immovable  plates,  closely 
joining  and  forming  a  dome  arching  the  entire  oral  side.  Anal 
opening  directly  through  the  wall  of  the  dome  or  at  the  extremi- 
ty of  a  tul)e,  the  so-called  proboscis. 

We  have  since  given  this  subject  our  special  attention,  and  And 
that  these  diversities  in  the  construction  of  the  ventral  portion  of 
the  bcxly  lx*ar  a  striking  relation  to  the  general  arrangement  of 
the  plates  of  the  dorual  side ;  that  the  parental  genera  to  which 
we  have  referred  have  each  their  own  peculiar  summit  structure, 
and  that  the  genera  into  which  they  were  subsequently  subdivideil 
are  characterized  by  mere  differentiations  of  the  original  plan. 
We  find  that  Ivhthyocrinus  and  its  congeners,  7'axocrinus^  Mes- 
pilocrinus^  etc.,  which  are  embraced  in  almost  the  same  generic 
formula,  possess  summit  structure  No.  1 ;  that  in  Cyathocrinu^j 
Poteriorrinus^  Ueterocrinun^  and  all  genera  with  five  basals,  five 
subradials,  and  five  radials,  the  summit  structure  agrees  with  No. 
2;  and  that  the  Actinocrinidet^  Platycrinidfr^  and  Rhodarrinidsr^ 
with  their  numerous  genera,  are  constructcil  like  Xo.  3.  We  con- 
sider Uiat  the  last  three  groups  are  subdivisions  of  one  great  group, 
and  pro|M>se  to  intro<luce  them  hereafter  as  subfamilies.  These 
threes  or,  as  we  may  f^^}\  five  families  thus  indicated,  include  more 
than  one-half  of  all  known  paleozoic  Crinoids.  The  others  we 
leave  for  future  consideration. 

The  absence  of  an  external  oral  aperture  is  most  remarkable  in 
the  anatomy  of  the  earlier  Crinoids.  The  actinostome,  or  oral 
centrt*,  is  situatiMl  beneath  the  vault,  and  forms  the  radial  centre 
of  a  poruliar  skeleton  of  tubular  passages  which  connect  with  the 
arms.  These  pannages  l>eneath  the  vault  are  evidently  homo- 
logous with  the  foo<l  grooves  and  ambulacral  canals  at  the  peria- 
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tome  of  recent  Crinoids,  the  vault  being  thus  a  mere  covering  or 
protection.  That  the  mouth  was  internal  in  the  majority,  if  not 
all  paleozoic  Crinoids,  as  well  as  all  the  Cystideans  and  Blastoids, 
is  very  significant,  and  impresses  us  most  forcibl}'  with  the  idea 
that  the  earlier  Crinoids  form  a  distinct  group,  and  that  the  solid 
covering  may  have  been  essential  under  the  conditions  that  pre- 
vailed in  paleozoic  times. 

The  genus  Lichinocrinus^  "which  Hall  describes  from  the  Lower 
Silurian  of  Cincinnati,  affords  an  instructive  example  in  this 
respect.  In  this  interesting  form,  the  oral  or  ventral  side  was 
always  attached  to  a  shell,  coral  or  other  foreign  substance ;  the 
dorsal  side  has  a  long  stem,  but  whether  this  was  attached  to  the 
bottom  or  not,  is  not  known.  The  oral  side,  when  found  detached, 
which  is  of  very  rare  occurrence,  shows  a  large  number  of  striee, 
which  converge  to  a  very  small  opening  in  the  centre.  According 
to  our  interpretation,  this  opening  is  the  mouth,  the  striae  the  food 
passages,  and  the  shell  to  which  the  ventral  side  is  attached,  takes 
the  place  of  the  vault,  which  is  as  yet  undeveloped. 

Another  very  characteristic  distinction  between  ancient  and 
recent  Crinoids  is  to  be  found  in  the  comparatively  large  size  and 
massive  body  plates  in  the  fossil,  contrasted  with  the  diminutive 
body  and  very  long  and  highly  developed  arms  of  recent  types ; 
and  the  same  is  even  more  strikingly  true  as  to  Blastoids  and 
Cystideans.  To  illustrate,  we  might  say  that  in  the  Peniacrinidse 
they  are  fully  developed ;  that  they  are  in  progress  of  growth  in 
paleozoic  Crinoids,  and  that  they  are  only  budding  or  sprouting 
in  Blastoids  and  Cystideans;  while  in  Lichinocrinus,  which  is 
probably  still  lower  in  the  scale  of  organization,  the  arms  have 
not  yet  made  their  appearance. 

Upon  these  distinctions,  principally,  Wachsmuth  (Am.  Journ. 
Sci.,  Sept.  1877,  p.  190)  proposed  to  separate  the  paleozoic  from 
the  recent  Crinoids,  under  the  name  PALiEOCRiNOiDEA,  as  a  sub- 
order of  the  Crinoids,  of  equal  rank  with  the  Blastoidea  and 
Cystidea. 

To  facilitate  a  better  understanding  of  the  two  groups,  we  now 
direct  attention  to  certain  organs  which  have  been  known  to  exist 
in  Cystideans  and  Blastoids,  and  which  we  think  existed  in  a 
modified  form  in  the  Paleocrinoids.  These  organs,  which  were 
called  "  hydrospires"  by  Billings  (Am.  Journ.  Sci.,  July,  1869,  p. 
75),  occupy  rather  large  spaces  within  the  body  in  the  first-named 
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groups,  and  this  may  perhaps  explain  in  a  measure  the  compara- 
tively large  size  of  the  calyx  in  the  older  Crinoids  generally.    The 
hydrospires  were  located  within  the  perivisceral  cavity,  connected 
with  the  inner  floor  of  the  test,  and  communicated,  so  far  as  ascer- 
tained, through  the  test  with  the  outside  water.   In  the  Cystideans 
the  hydrospires  are  of  a  rhoml>oidal  shape— each  rhomb  being 
divided  into  two  triangles  b}*  a  suture  between  two  of  the  plates 
(PI.  17,  Figs.  7, 8.).    In  Caryocrinus  onia/u*,  each  of  the  four  sides 
of  the  rhombs  is  bordered  by  a  row  of  small  tubercles  (PI.  17,  Fig. 
6),  some  of  which  have  a  single  pore  in  the  apex,  while  others  are 
perforated  by  two  to  twenty  or  more.    The  pores  penetrate  through 
the  plates,  but  do  not  communicate  directly  with  the  visceral  cavity 
of  the  body.    Internally,  each  h^'drospire  consists  of  a  number  of 
flattened  tubes,  arranged  parallel  to  eacli  other,  and  each  tul>e  re- 
ceives two  of  the  pores,  one  at  each  end.     In  a  large  h^'drospire, 
there  are  about  twenty  or  more  tubes.     Whatever  may  have  been 
the  special  function  of  these  tul>es,  naturalists  generally  agree 
that  the}'  belong  to  the  respiratory  system,  and  we  infer  from  ttie 
distribution  of  the  pores  in  variable  numbers  at  and  about  the 
apices  of  the  tul>erclea,  that  they  very  prolmbly  served  as  a  madre- 
poric  apparatus,  through  which  water  for  respiration  was  intro- 
duced and  expelled.     In  other  genera  of  the  Cystideans,  we  find 
in  the  test  one  or  more  striated  rhombs  witli  fissures  and  pores, 
somewhat  resembling  the  madreporic  bod}*  of  other  Kchino^lerros. 
In  the  Blastoids,  there  are  certain  orifices  arranged  around  the 
actinal  pole,  which  have  l>eun  called  ovarian  a|>ertures  on  account 
of  their  supposed  resemblance  to  similar  o|>enings  in  the  Ophiu- 
rans,  but  if  they  were  conneete<l  with  the  reproductive  organs, 
which  is  by  no  means  proved,  they  evidently  had  additional  im- 
portant functions.    These  openings  appear  in  various  forms.    We 
find  in  the  earlier  types  fissures  arranged  on  the  up|)er  portion  of 
the  body  ;  at  a  later  period  slits  along  each  side  of  the  ambulacra, 
and  in  the  latest  and  higher  ty|>es,  five  pairs  of  orifices  which 
surround  the  oral  centre.     None  of  these  o|)enings  communicate 
with  the  general  cavity  of  the  body,  but  they  all  connect  with 
|>eculiar  organs  closely  resembling  the  internal  tubes  of  Caryo* 
rri/M/x,  and  which  are  also  called  **  hydrospires.**  The  hydrospires 
of    the    Bla^toids,  though    actually   arrange<l    interradially,  are 
locaie<l  Ih* neath  the  ambulacra,  and  occupy  the  |>eri visceral  cavity, 
extending  laterally  for  some  distance  beyond  the  sinus  along  the 
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inner  side  of  the  forked  plate.     In  most  genera,  they  are  con- 
structed upon  the  same  general  plan.     There  are  ten  sacs  (com- 
pare PI.  17,  Fig.  5)  which  do  not  connect  with  each  other,  disposed 
in  pairs,  one  pair  to  each  ambulacrum,  and  each  pair  separated  by 
iihe  lancet  piece.    Toward  the  visceral  cavity,  tbey  are  folded  into 
s,  number  of  longitudinal  plications,  which  show  neither  pores  nor 
"passages.     The  inner  and  outer  folds  alternate  with  each  other, 
^nd  are  distended  at  their  closed  ends.    On  approaching  the  apex 
of  the  bodj',  they  coalesce  to  form  two  separate  sets  of  tubes. 
The  tubes  from  the  inner  folds  are  formed  by  the  adhesion  of  the 
"Walls  of  the  outer,  and,  vice  vertsa^  so  that  the  folds  which  open 
"toward  the  visceral  cavity  give  rise  to  the  outer  set  of  tubes,  while 
those  oi>ening  in  the  opposite  direction  become  the  inner  tubes. 
The  former  terminate  within  coridors  leading  to  the  so-called 
ovarian  orifices,  those  of  each  two  adjoining  hydrospires  of  two 
different  ambulacra  terminating  in  one  orifice;  while  the  latter 
communicate  with  an  annular  organ  located  against  the  inner  wall 
of  tlie  test  and  snrroun(}ing  the  oral  centre.     The  number  of  folds 
varies  from  three  to  nine  or  more.     The  walls  of  the  sacs,  which 
were  evidently  composed  of  fine  membranous  substance,  must 
have  been  strengthened  by  the  secretion  of  calcareous  particles, 
or  thej'  would  not  be  found  so  well  preserved ;  and  they  were 
flexible  since  we  find  the  folds  in  various  degrees  of  expansion. 
In  Cadaster'^  one  of  the  earliest  and  probably  one  of  the  lowest 
type  of  the  Blastoids,  and  in  Codonites,  its  subcarboniferous  repre- 
sentative, there  is  in  place  of  the  folded  sacs  a  large  number  of 
tubes  placed  side  by  side,  and  arranged  parallel  with  the  external 
fissures  or  grooves.     This  structure  of  the  hydrospires  so  closely 
resembles  that  of  some  of  the  Cystideans  that  Billings  proposed 
to  remove  Codaster  from  the  Blastoids  and  place  it  among  the 
Cystideans.     This  we  cannot  endorse,  but  we  do  agree  with  him, 
that  whatever  may  have  been  the  functions  of  the  calycine  pores, 
pectinated  rhombs,  and  internal  tubes  in  the  Cystideans,  those  of 
the  parallel  tubes  or  folded  sacs  in  the  Blastoids  must  have  been 
very  similar  if  not  identical.* 

>  We  have  given  above  the  description  of  the  hydrospires  In  Pentremites, 

Those  of  Oranatoerinus  and  Nucleocrinus  vary  in  some  of  the  details. 

^ne  of  us,  who  devoted  much  time  to  the  study  of  the  Blastoids,  made  a 

^^rge  number  of  sections  of  the  hydrospires,  in  different  genera,  and  finds 
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No  such  organs  have  ever  been  described  in  the  true  Crinoids 
neither  from  the  Palseocrinoidea  nor  the  Pentacrinidse. 

We  have  given  so  minute  a  description  of  the  hydrospires  as 
they  occur  in  the  Cystideans  and  Blastoids,  partly  because  thej 
have  been  indifferently  known,  but  also  in  order  that  we  may  bet- 
ter compare  with  them  certain  organic  structures,  which  we  have 
discovered  in  some  Paleocrinoids,  and  which  we  think  still  further 
distinguish  the  latter  from  recent  Crinoids,  while  at  the  same 
time  indicating  a  closer  relationship  with  the  Blastoids  and 
Cystideans. 

Wachsmuth,  in  Am.  Journ.  Sci.,  Aug.  1877,  p.  126,  noted  a 
marked  difference  between  the  proboscis  in  the  Actinocrinidas  and 
that  in  the  Cyaihocriniffss.  He  considered  the  former  a  mere 
anal  tube,  or  prolongation  of  the  anal  opening ;  but  this  organ  in 
the  Cyathocrinidm  he  believed  to  be  an  essential  part  of  the  Innly, 
in  which  the  anal  opening,  here  located  laterally  and  low  down,  is 
of  but  secondary  importance,  and  therefore  proposed  to  call  it 
^^  ventral  sac"  instead  of  proboscis.  We  have  since  had  occasion 
to  examine  the  ventral  sac  in  several  most  excellent  si)ocimens, 
particularly  with  reference  to  the  pores  to  which  he  calle<l  atten- 
tion, and  have  become  convinced  that  these  are  very  probably  the 
homologues  of  the  calycine  pores  in  the  Cj'stideans.  The  plates 
of  the  ventral  sac  in  the  Cyaihocrinidat  are  usually  comparatively 
large,  rather  thin,  hexagonal  pieces,  longitudinally  arrangeii,  alter- 
nating with  those  of  the  adjoining  rows.  The  pores  iK^rforate  the 
plate  at  each  angle.  It  is  now  very  interesting  to  observe  that  in 
some  species — for  instance,  Poteriocrinus  MinHouriennis^  Shum. 
Pot,  (Scapkiocrinun)  unicus  llall,  there  are  in  place  of  the  porea 
slit-like  fissures  of  considerable  length.  Four  of  these  fissures — 
sometimes  six — connect  with  those  of  the  plates  of  the  adjacent 
row,  those  of  each  half  of  a  plate  meeting  corres{>ondiug  slits  in 
two  different  plates,  so  that  one  half  of  the  fissures  point  upward 
and  the  other  downward.  We  have  filed  several  of  the  plates  to 
the  very  bottom,  and  have  found  that  the  fissures  pass  entirely 
through  them,  and  in  many  cases,  where  they  have  been  observed, 
they  form  longitudinal  dopres8i(»ns  along  the  ventral  sac,  caused 
by  the  thinning  of  the  plates  toward  the  fissures.    In  some  species, 

that  thry  form  excellent  generic  distinctions.     It  is  really  astonishing  how 
beautifully  iu  some  instances,  these  delicate  organs  have  been  preserved. 
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%he  fissures  occur  not  only  at  the  lateral,  but  also  at  the  upper 
iind  lower  sides  of  the  plates,  meeting  here  in  like  manner  with 
the  slits  of  the  adjoining  plates.     In  species  in  which  the  plates 
are  provided  with  three  slits  to  a  side,  the  median  one  is  larger 
than  the  other  two,  thus  forming  with  the  corresponding  slits  of 
the  adjoining  plate  the  figure  of  a  quadrangle  or  rhomb,  divided 
into  two  triangles,  exactly  as  Billings  describes  the  parallel  canals 
which  compose  the  hj'drospires  in  Garyocrinus,   Indeed,  the  simi- 
larity which  seems  to  exist  in  this  respect  between  the  two  groups, 
is  so  striking,  that  we  can  scarcely  doubt  that  both  structures 
were  adapted  to  the  performance  of  the  same  functions.     It  is 
true  that  the  hj'drospires  in  Garyocrinus  are  located  on  the  aboral, 
and  in  the  Cyathocrinidse  on  the  oral  side  of  the  bod}',  but  it  must 
be  remembered,  as  already  shown  (Am.  Journ.  Sci.,  Sept.  1877,  p. 
190)  that  the  entire  test  of  paleozoic  Crinoids  forms  a  part  of  the 
abactinal  system,  and  the  position  of  the  hydrospires  in  Cysti- 
deans  is  by  no  means  confined  to  the  aboral  side,  nor  to  the  oral 
in  Paleocrinoids.     We  find   in   the  genus  Porocrinus^  Billings, 
which  forms  a  kind  of  link  between  Cystideans  and  Paleocrinoids 
(the  arrangement  of  the  plates  of  the  calyx  is  exactly  like  that  of 
all  G yathocrinidse)^  that  the  hydrospires  are  altogether  confined 
to  the  calyx.     In  the  sutures  between  the  plates,  there  exist  a 
number  of  striated,  poriferous  areas,  resembling  the  pectinated 
rhombs  in  their  structure,  and  though  their  form  and  position  are 
somewhat  different  from  those  of  any  other  known  Crinoid  or 
Cystidean,  there  can  be  no  doubt  that  they  performed  in  the 
animal  the  same  oflSce.     Unfortunately  we  do  not  know  whether 
this  genus  had  a  poriferous  ventral  sac ;  nor  have  we  been  able  to 
ascertain  whether  the  longitudinal  depressions  on  the  ventral  sac 
which  we  have  noticed  above,  were  covered — perhaps  by  perforated 
plates,  such  as  Billings  observed  upon  the  tubercles  of  Garyocri- 
nus— or  only  the  pores  and  fissures,  but  we  are  inclined  to  think 
the  former  was  the  case,  since  we  found  in  some  other  specimens  of 
P,  unicuSjTio  depressions,  but  at  the  same  time  no  fissures  nor  pores. 
In  many  of  the  Actinocrinidee^  Platycinidse^  and  Rhodocrinidae^ 
which  are  provided  with  a  simple  anal  tube  or  an  anal  opening 
directly  through  the  vault,  the  respiratory  organs  were  probably 
located  within  the  main  body,  at  least  there  are  many  facts  which 
seem  to  indicate  this.     In  an  article  on  page  248  of  the  Proceed- 
ings of  the  Acad.  Nat.  Sci.  Phila.,  1878,  we  noted  the  existence 
16 
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of  certain  pores  or  o|)cnings  located  Iwtween  the  arm  bases  and 
fieparated  from  the  arm  paj»aago8  h}'  a  thin  partition.  Their  ntim- 
l)er  varies  from  ten  to  twenty  or  more.  In  Baforrinus,  where 
they  are  most  conspicuous,  there  are  twent}',  no  matter  whether 
the  species  has  more  or  less  than  twenty  arms.  The}'  are  al>out 
one-third  the  size  of  the  arm  passages,  with  which  the}'  are  in 
very  near  the  same  horizontal  plane.  There  are  two  pores  to 
each  interradial  field,  one  to  the  left  of  one  arm,  and  one  to  the 
right  of  another.  Ten  other  pores  have  a  radial  position,  two 
within  each  of  the  five  axillar}'  spaces  which  form  the  me<iian 
portion  of  the  rays.  In  StrolocrinuH^  which  has  an  enormous 
body,  each  arm  has  a  pore,  and  so  in  Stt^ganocrinuit,  EurladtM'ri^ 
Tir/H,  an<1  apparently  in  all  genera  in  which  the  arms  branch  olf 
alternately.  Other  genera  have  only  ten  pores.  In  OUacrinnn 
the  pores  are  represented  by  two  longitudinal  passages  through 
the  tuliular  extensions  of  the  interradial  series,  or  the  false  arms 
as  usually  called. 

As  these  openings,  especiall}'  in  Bafornnn»^  are  comparatively 
large,  it  is  somewhat  surprising  that  they  have  never  lx»en  men- 
tioned by  other  paleontologists.  Their  position  corresjK>nd»  almost 
exactly  with  that  of  the  so-calle<l  ovarian  apertures  of  the  IJlas- 
toids  though  they  are  placed  at  a  greater  distance  from  the  radial 
centre.  The  openings  in  both  groups  are  situated  within  the 
1>rachial  zone  or  at  the  extreme  border  of  the  summit.  In  the 
Hlastoids  the  ventral  disc  or  summit  is  reduced  to  the  minimum 
in  size,  lH.»ing  composed  only  of  the  covering  of  the  ventral  o|H»n- 
ing;  and  this  explains  why  the  orifices  are  here  found  close  to  the 
radial  centre,  while  in  the  forms  above  named  they  are  locatoil 
away  from  it.  The  pseudambulacral  fields  of  the  Blastoids  repre- 
sent the  ventral  groove  of  a  recumbent  arm,  and  the  small  pas- 
sages which  enter  the  body  near  the  apex  and  beneath  the  central 
covering  are  the  homologues  of  the  arm  passages  in  the  true 
Crinoitls.  (Compare  V\,  17,  Fig.  4.)  The  so-called  ovarian  open- 
ings are  therefore  located  lH*si<lc  the  arms,  just  as  the  |)ores  in  liato- 
crhntii^  an<l  this  strongly  indicates  a  similarity  in  their  functifma. 

In  .nddition  to  this  the  perivisceral  cavity  in  the  Ar(inocrinii!« 
cont:un^4  a  number  of  chambers,  an<l,  from  the  brachial  zone  d(»wn 
to  the  base,  is  separated  from  the  visceral  cavity  by  a  |K»culiar 
partiti<»n  or  n«'twork,  pierct»<l  by  innumerable  |M»res  and  p.issagea 
leatling  toward  the  visceral  cavity  which  conUiins  the  digestive 
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apparatus.  Whether  the  above  described  pores  communicated 
with  these  chambers  cannot  be  determined  from  the  fossil,  but  we 
may  perhaps  infer  this  from  their  position,  and  also  that  the 
chambers  themselves  were  or  contained  organs  similar  to  those 
described  as  hydrospires  in  other  groups  of  the  Crinoidea. 

Folded  sacs  or  parallel  tubes,  as  in  the  Blastoids,  have  not 
hitherto  been  noticed  in  the  Palseocrinoidea.  That  they  existed 
in  some  groups  of  the  latter  is  almost  certain.  The  so-called 
"consolidating  apparatus"  of  Cupressocrinus  (PL  17,  Fig.  3)  is 
in  our  opinion  a  true  set  of  hydrospires,  arranged  in  pairs  exactly 
as  in  Blastoids,  but  spreading  out  horizontal  1}'  instead  of  verti- 
cally. Angelin  (Iconogr.  Crin.,  PI.  VIII.  Fig.  7,  a,  b)  figures  a 
Crotalocrinus^  in  which  the  consolidating  apparatus — or  hydro- 
spires, as  we  believe  — is  most  excellently  preserved.  Even  the 
inner  tubes  can  be  traced,  and,  if  there  existed  still  a  doubt 
whether  the  closely  related  Cupressocrinus  had  its  ventral  side 
firmly  closed,  Angelinas  figure,  PI.  VIII.  Fig.  6,  ought  to  remove 
it.  There  seems  to  be  in  Crotalocrinus  not  onl}'  a  solid  integu- 
ment covering  the  entire  ventral  disc  and  inclosing  the  hj^dro- 
spires,  but  we  judge  from  Fig.  7  of  the  preceding  plate,  that  the 
oral  centre  or  median  space  between  the  hydrospires  had  even  a 
double  covering. 

It  seems  to  us  that  there  can  scarcely  be  a  doubt  but  that  the 
consolidating  plates  of  Cyathocrinus  (PI.  17,  Fig.  2)  are  homo- 
logous with  the  oral  plates  of  the  Pentacrinoid  larva  (PI.  17,  Fig. 
1),  and  ought  to  be  designated  as  such;  and  further,  that  the 
so-called  consolidating  plates  of  Cupressocrinus  are  the  homo- 
logues  of  the  deltoid  pieces  of  the  Blastoids  (PI.  17,  Fig.  4). 
It  will  be  seen  that  all  four  occupy  the  same  relative  position  in 
the  respective  types.  There  are  five  interradial  plates,  which  join 
at  their  sides,  extending  inward,  but  so  as  to  leave  an  opening  at 
the  oral  centre.  The  aflSuities,  indeed,  are  so  striking  that  we 
think  it  not  unreasonable  to  suppose  that  the  hydrospires  are 
metamorphosed  oral  plates.  The  construction  of  the-  deltoid 
pieces  is  very  complicated,  only  the  median  or  deltoid  portion 
being  visible  externally.  They  are  extended  laterall}"^,  in  spade- 
shaped  appendages  (PI.  17,  Fig.  4),  which  pass  under  the  am. 
bulacral  fields  and  are  hidden  by  them.  To  these  appendages  the 
folds  of  the  hydrospires  are  attached,  being  suspended  on  each 
side  of  the  ambulacrum,  or  modified  arm,  and  partly  covered  by 
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it.  In  the  so-called  consolidating  plates  of  Cupressocrinus  we 
find  precisely  the  same  structure.  Each  plate  has  lateral  exten- 
sions, each  of  which  supports  a  set  of  folds  which  incline  in  op- 
posite directions.  The  number  of  folds  varies  in  different  species, 
Gupressocrinus  abbreviatus  having  apparently  seven,  and  C.  gror 
cilis  but  two  or  three,  and  so  in  the  Blastoids,  Pentremites  pyri- 
for^mis  has  seven  folds  and  P,  Oodoni  but  ^\q.  As  the  folds  of 
two  different  plates  are  not  connected  laterally,  a  sort  of  depres- 
sion or  groove  is  formed  in  a  radial  direction,  which  evidently 
contained  the  food  passage,  covering  the  sutures  between  the 
plates  as  the  pseudambulacral  folds  cover  those  of  the  deltoid 
pieces  in  the  Blastoids.  The  so-called  consolidating  plates  with 
their  folds,  of  Cupressocrinus^  and  the  deltoid  pieces  with  their 
appended  hydrospires  in  Blastoids,  being  not  only  analogous 
in  position  but  also  almost  identical  in  structure,  it  is  very  evi- 
dent that  they  had  a  similar  office  in  the  animal  organism,  and 
that  if  these  organs  in  Blastoids  were  respirator}',  the  hydrospires 
in  Cupressocrinus  and  Crotalocrinus  had  the  same  functions. 

This  view  of  the  relations  of  the  parts  under  consideration  sug- 
gests a  possible  analogy  in  the  general  structure  of  Blastoids  and 
Paleocrinoids,  in  which  we  may  consider  that  the  ambulacrum 
is  a  recumbent  arm  ;  the  lower  part  of  the  forked  plate  up  to  the 
ambulacrum  is  t\ie  first  radial — in  Blasfoidocrinus^  the  oldest 
known  Blastoid,  the  suture  Is  visible — that  the  two  sides  of  the  fork, 
instead  of  ])eing  interradial,  form  together  a  second  radial,  and 
the  small  summit  plates  are  homologous  with  those  which  cover 
the  central  opening  between  the  oral  plates  in  CyathocriniLs^ov  to 
the  entire  vault  in  the  Actinocrifiidae^  Qtc,  in  wMiich  the  oral  plates 
do  not  exist — at  least  not  externally.  The  food  groove  and  ambu- 
lacral  canal  are  located  upon  the  pseudambulacral  fold,  which 
represents  the  ventral  groove  in  the  arms  of  the  Crinoids,  and  are 
likewise  covered  by  two  rows  of  alternating  plates.  If  these 
homologies  be  correct,  it  is  evident  that  there  is  a  much  closer 
relation  between  Paleocrinoids  and  Blastoids  in  fundamental 
structure  than  has  been  heretofore  supposed,  and  as  we  find  in  the 
former  the  representatives  both  of  i)arallel  tubes  and  folded  sacs, 
it  is  evident  that  their  hj'drospires  are  constructed  upon  a  cysti- 
dean  and  blastoidean  plan  combined. 

We  have  now  noticed  the  j)rincipal  forms  in  which  ^hese  organs 
have  been  observed;  there  are,  however,  a  large  number  of  forms 
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in  which  no  trace  of  them  has  as  yet  been  discovered.  These  in- 
clude among  others  the  Ichthyocrinidae^  and  a  few  genera  of  the 
Actinocrinidse  and  Cyathocrmidse.  In  the  Ichthyocrinidse^  respi- 
ration may  have  been  carried  on  through  the  pliant  vault,  aided 
by  the  expansions  and  contractions  which  the  flexible  nature  of 
the  skeleton  could  produce.  In  the  Actinocrinidas^  however,  the 
body,  as  in  the  Blastoids,  is  perfectly  rigid,  the  plates  heavy  and 
firmly  cemented  together.  There  are  no  other  openings  in  the 
body  but  the  anal  aperture,  the  arm  passages,  a  passage  through 
the  column  and  the  pores  between  the  arm  bases  which  we  have 
described.  In  some  genera,  however,  the  last-named  pores  appa. 
rently  do  not  exist.  The  introduction  of  water  through  the  anal 
tube  need  not  be  considered  for  a  moment,  nor  through  the  arms, 
which  in  no  group  of  the  Echinoderms  perform  such  an  oflSce.  Let 
us  examine  the  column. 

The  construction  of  the  column  varies  in  different  genera.  It 
is  perforated  throughout  the  centre  hysi  passage  connecting  with 
the  interior  of  the  body,  which  in  some  cases  is  a  simple,  small, 
round  opening,  while  in  others  it  is  very  large  and  marked  by  a 
peculiarly  complicated  internal  structure.  In  the  latter,  the  tubu- 
lar cavity  extends  to  all  the  branches  which  spring  off  rather 
numerously  toward  the  root.  It  is  mostly  pentamerous,  though 
in  some  cases  tri-  or  quadri-partite  ;  it  is  sometimes  regularly  pen- 
tagonal, and  sometimes  divided  into  five  petaloid  chambers  which 
unite  at  the  centre.  The  walls  witliin  appear  as  if  built  up  of  thin 
laminae,  with  spaces  between,  sometimes  pectinated,  and  variously 
sculptured,  all  producing  a  great  multiplication  of  exposed  sur- 
faces. In  some  the  articulating  faces  of  the  stem  segments  are 
covered  with  striae,  radiating  from  the  centre,  which  resemble 
minute  pores  penetrating  the  walls.  We  have  found  the  very  base 
of  one  of  these  large  columns  just  as  it  was  attached  to  tlie  rock 
or  other  flat  surface.  It  is  very  broad  and  deeply  channelled  on 
the  bottom,  and  there  are  numerous  branches  or  unattached  cyrrhi, 
all  of  which  are  perforated,  and  through  which  there  was  ample 
communication  with  the  surrounding  water.  In  addition  to  this, 
there  are  large  pores  near  the  base  of  the  column,  leading  from  with- 
out into  the  main  cavity  directly  through  the  walls. 

Such  an  extraordinary  structure  was  not  necessary,  if  the  column 
was  merely  an  attachment  or  anchor  for  the  Crinoid.  That  it  was 
a  means  of  communication  between  the  water  outside  and  the  in- 
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tern&l  organs  of  the  body  for  some  purpose  we  entert&in  no  doubt, 
and  the  large  amount  of  surface  exposed  by  means  of  the  coaiplex 
lamellar  structure,  is  strongly  suggestive  of  the  principle  which 
prevails  in  the  respiratory  apparatus  in  the  animal  kingdom  gener- 
ally. We  have  said  that  some  Aclinocrinidx  probably  do  not 
possess  the  pores  in  the  body.  It  is  very  signiGcant  that  it  is  in 
these  very  forms  that  we  find  columns  such  as  we  have  just  descril>e<i. 
Indeed,  in  general,  so  far  as  we  have  been  able  to  observe,  we  have 
found  it  to  be  the  rule,  that  those  types  which  have  a  perforated 
ventral  sac  are  without  pores  in  the  calyx ;  that  those  with  caly- 
cine  pores  do  not  possess  a  perforatc<l  ventral  sac,  and  that  in 
forms  with  a  flexible  vault,  or  with  [>erforated  ventral  sac,  or  with 
pores  in  the  body  walls,  the  column  is  generally  destitute  of  any 
such  complex  structure,  and  has  only  a  small,  simple  ai)erture. 
Thorc  may  be  exceptions  to  this ;  in  fact  we  know  of  some,  but 
these  relate  exclusively  to  very  large  species,  in  which  the  open- 
ings in  the  main  body,  which  we  suppose  to  be  respiratory  pas- 
sages, are  inadequate  to  supply  the  immense  body.  The  most  re- 
mni'kablc  examples  of  this  kind  are  Megistocrinus  and  Darycrinu^, 
The  former,  which  l)elongs  to  the  Actinocrinidm^  has  species  with 
larger  boilily  capacity  than  has  been  discovered  in  any  other  genus. 
It  has  generally  only  ten  primary  arms,  and  most  probably  only 
ten  respiratory  pores  in  the  hody,  Barycrinus  attains  by  far  the 
greatest  size  of  the  Cyalhocrinidat^  and  the  column  of  this  genus 
like  that  of  MegiMt>cHnus  is  not  only  very  strong,  but  its  central 
cavit}'  is  exceedingly  large  and  complicate<l.  We  thus  have  in 
these  two  genera  apparently  another  mode  of  communication  from 
the  outside,  which  may  have  l)een  either  a  cause  or  an  eflTect  of 
their  extreme  size. 

All  these  facts  have  led  us  to  8upi)ose  that  the  column  was  in 
some  cases,  and  |)erhaps  more  or  less  in  the  Paleocrinoids  gener- 
ally, subservient  to  respiration.  This  supposition  would  not  only 
account  for  the  complicated  structure  of  the  column  where  it  ex- 
itH,  but  furnish  a  plausible  explanation  as  to  how  the  introduction 
of  water  was  effected  in  species  in  which  apparently  no  other  oi)eQ- 
ings  are  present. 

With  these  ol>servations,  which  we  hojie  will  at  least  be  sug- 
gt'stive  of  some  interesting  i>oints,  and  |)erhaps  stimulate  more 
chtailtMl  observation,  we  pa'^s  to  another  matter  of  considerable 
imiM>rUnce  as  bearing  ui)on  classification. 
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Prof.  P.  Herbert  Carpenter,  in  a  valuable  paper  (Quarterly  Journ. 
Microscop.  Sei.,  vol.  xviii  (new  series),  p.  351),  on  tlie  "Oral  and 
Apical  Systems  of  the  Ecliinoilerms,"  undertakes  to  determine  the 
homologies  between  that  system  of  plates  in  the  calcareous  skele- 
ton of  the  Echini  known  as  apical  plates,  and  certain  parts  of  the 
calyx  of  Crinoids,  both  recent  and  fossil.  He  considers  the  basals 
of  recent  Crinoids  to  be  homologous  to  the  genital  plates,  and  the 
radials  to  the  ocular  plates  of  the  Echini,  and  he  traces  the  homo- 
logy to  the  Palaeocrinoidea,  in  respect  to  which,  however,  he  ad- 
vances the  opinion  that  the  first  ring  of  plates  resting  upon  the 
upper  stem  segment,  which  have  heretofore  been  nominated 
"basals"  are  in  many  types  not  basals  at  all.  He  regards  the  set 
of  plates  which  lie  next  below  the  radials  as  the  true  "basals,'^  no 
matter  whether  they  rest  directly  upon  the  stem,  as  in  Plalycrinus^ 
or  are  separated  from  it  by  another  ring  of  plates,  as  in  Gyalho- 
crinuH;  so  that  the  "subradials"  of  most  American  authors,  or 
"parabasals"  as  they  are  generally  termed  in  Europe,  are  "basals" 
according  to  his  view.  The  lowest  or  proximal  ring  of  plates,  in 
types  having  "subradials,"  he  calls  "underbasals,"  and  these  he 
believes  to  be  unrepresented  in  the  other  types  of  Crinoids  and  all 
other  Echinoderms.  The  central  plate  of  the  apical  system,  re- 
presented by  the  central  disk  or  subanal  plate  of  the  Echini,  is 
thought  by  Carpenter  to  be  the  homologue  of  the  terminal  joint 
at  the  base  of  the  stem  in  all  pedunculated  Crinoids,  and  in  the 
Pentacrinoid  larva  of  Gomatula^  and  of  the  central  plate  in  Mar- 
supites. 

In  several  respects  these  views  conflict  with  those  of  A.  Agassiz 
and  Lov^n,  who  regard  the  subanal  plate  of  the  Echini  as  the 
homologue  of  the  centro-dorsal  plate  of  Gomatula;  and  both  these 
as  representing  the  "basals"  of  the  Crinoids,  by  which  term  they 
designate  the  first  ring  of  plates  aboVe  the  stem  in  all  types.  They 
consider  the  single  plate  in  the  apical  system  of  the  Echini  as  the 
equivalent  of  the  basalia  of  the  Crinoids  metamorphosed  into  one. 

Carpenter's  reasoning  in  regard  to  the  basal  plates  is,  that,  as 
the  genitals  in  the  Echini,  and  the  basals  in  most  Paleocrinoids, 
which  are  generally  considered  to  be  their  homologues,  are  situated 
inierradially  with  regard  to  the  general  symmetry  of  the  body, 
we  must  expect  to  find  the  genitals  in  Paleocrinoids  in  the  same 
relative  position  ;  and  that  in  forms  like  Cyathocrinus^  which  have 
two  rings  of  plates  below  the  radials,  the  lower  or  proximal  plates 
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141  o  ^itujile<l  in  line  with  the  radials,  and  hcnee  cannot  be  the  true 
h.inuU.  lie  hoKls  that  the  same  order  of  plates  cannot  be  radial 
in  i»iii*  i(^*nut»  and  interradial  in  another.  This  argument  is  un- 
4(ie.'4tiunably  a  very  strong  one,  and  we  are  enabled  to  confirm  it 
by  a  nunil>er  of  interesting  observations. 

Lot  us  consider  the  first  ring  of  plates  resting  upon  the  up|)er 
!«tiMn  joint  in  Crinoids,  where  it  consists  of  less  than  five,  as  a 
uiotaniorphosed  representative  of  a  set  of  five  plates,  in  which  two 
or  more  have  ])een  united  by  anchylosis.  It  will  be  observed 
that  in  nearly  all  types  with  ])ut  one  ring  of  plates  below  the 
radials,  t.  r.,  forms  without  "subradials,"  the  proximal  ring  is  so 
placed  that  the  angles  alternate  with  those  of  the  radials,  so  that 
the  whole  set,  whether  five  plates  or  not,  may  very  appropriately 
be  considered  as  interradial  with  regard  to  the  general  structure 
of  the  body. 

In  forms  like  Platycrinun^  Sf/mbafhtycrinns ,  etc.,  in  which  the 
radials  rest  directly  upon  a  basal  disc  composed  of  three  unequal 
plates,  if  we  bisect  the  two  larger,  we  obtain  five  equal  plates, 
which  occupy  an  interradial  position.  This  is  actually  done  in 
Belemnocrinus^  which  in  the  apical  S3'stem  has  the  identical  struc- 
ture of  Bhizocrinus^  and  most  of  the  recent  Crinoids,  viz.,  five 
basals,  interradially  situated,  supporting  five  radials. 

In  3felocrinuA  and  Eurali/ptocrintis^  where  the  proximal  ring 
consists  of  four  plates,  we  may  divide  the  larger  one  and  thus 
o])tain  five  plates,  which,  though  not  wholly  regular  in  form,  are 
all  interradial  in  position. 

In  Arfinocrinus  which  has  three  equal  plates  in  the  basal  disc, 
and  DirhocrinuH  which  has  two,  and  allied  genera,  an  apparent 
difTiculty  is  presente<l,  for  if  we  subdivide  these  plates  we  have 
six  basals  instead  of  five.  But  here  the  structure  is  precisely  the 
same  in  principle  as  in  the  foregoing  cases.  The  six  plates  are 
interradial  in  position,  and  the  presence  of  the  anal  plate  in  the 
same  range  with  the  first  radials  necessitates  an  additional  plate 
in  the  basal  ring  for  its  rtup|>ort,  so  that  the  two  plates  which  sup- 
port it  are  e<|uivalont  to  one.  The  anal  plates  are  actually  nothing 
more  than  an  interradial  series  with  a  s|>ecial  function,  viz.,  the 
support  of  the  anal  apparatus  within  the  body,  and  of  an  opening 
in  the  vault,  which  may  1x5  either  directly  through  the  test,  or 
prolonge<l  into  a  tulH».  In  some  of  the  /r7i//ji/r>friniV/«,  the  anal 
is  not  distinguishable  from  any  interradial  series.     The  presence 
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of  the  anal  series  as  an  element  in  the  structure  of  many  Paieo- 
crinoids,  may  be  largely  due  to  the  solid  dome,  which  has  to  be 
penetrated  by  a  special  aperture,  requiring  some  modification  of 
the  general  structure  below  to  accommodate  it.     It  seems  to  have 
no  direct  representative  in  the  apical  system  of  the  recent  Echino- 
derms,  but  we  may  be  justified  in  considering  it  as  a  specialized 
interradial,  and  in  that  case  the  basals  of  the  forms  under  con- 
sideration are  found  to  conform  entirely  to  Carpenter's  interpre- 
tation, being  interradially  disposed.     We  find  a  most  interesting 
confirmation  of  this  view  in  a  specimen  of  Actinocrinus  {Stroto- 
crinus)  umbrosus,  which  has  abnormally  no  first  anal  plate,  the 
first  radials  joining  at  their  sides.     The  anal  series  in  form  and 
proportions  is  very  similar  to  the  other  interradials,  being  chiefly 
distinguished  by  having  three  plates  in  the  second  range  instead 
of  two,  as  in  the  others.     Accordingly,  we  find  the  basal  disc  in 
this  specimen  reduced  to  three  unequal  plates,  and  if  we  bisect 
the  two  larger,  we  obtain  five  equal  plates,  interradially  situated, 
just  as  in  Platycrinus,     Nature  herself,  in  this  isolated  specimen, 
has  thus  beautifully  illustrated  our  argument.    It  is  well  to  note 
in  this  connection  that  in  Platycrinus^  and  all  genera  with  three 
Unequal  plates  in  the  proximal  ring,  the  small  plate  is  never,  so  far 
as  we  have  observed,  on  the  anal  side,  and  this  is  the  case  with 
"the  abnormal  specimen  above  described,  the  small  plate  being 
situated  below  the  suture  of  the  left  posterior  and  lateral  rays. 
TVhy  this  is  so  we  are  as  yet  unable  to  explain. 

In  forms  like  Gyaihocrinus^  Bhodocrinus^  etc.,  which  have  two 

^rtngs  of  five  plates  each,  the  proximal  plates  are  radially  situated, 

^nd,  therefore,  according  to  Carpenter,  cannot  be  basals  or  homo- 

Xogous  to  the  genitals,  but  the  second  ring  of  plates  or  "  subradials," 

X)eing  interradial  in  position,  are  the  true  basals  and  the  homolo- 

^ues  of  the  genitals.     If,  now,  we  examine  those  types  with  two 

:3riDg8  below  the  radials,  in  which  the  proximal  ring  consists  of  less 

^ban  five  plates,  we  shall  find  his  idea  still  further  confirmed. 

In  the  Ichthyocrinidas  (except  Galpiocrinusf)  which  have  in 
the  proximal  ring  three  unequal  plates,  they  are  so  proportioned 
and  so  situated  that  if  we  divide  them  by  two  additional  sutures 
into  five  about  equal  plates,  these  Jive  will  be  radially  situated,  and 
exactly  equivalent  to  the  corresponding  set  of  plates  in  Gyatho- 
crinus.  In  Oissocrinus,  one  of  Angelinas  Upper  Silurian  genera 
from  Gotland,  which  is  in  every  other  respect  a  true  Gyathocrv- 
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nt/x,  there  are  but  three  unequal  plates  in  the  proximal  ring,  show- 
ing here  an  actual  metamorphosis  of  five  plates  into  three. 

In  GupresHocrinus^  which  has  a  single  central  plate  below  the 
"subradials,"  pierced  by  the  quadripartite  perforation  of  the 
column,  it  might  at  first  seem  difficult  to  subdivide  the  proximal 
plate  in  this  manner.  But  it  will  be  noted  that  it  is  really  radial 
in  position,  since  its  five  external  angles  alternate  with  those  of 
the  '^subradials,"  and  furthermore,  we  find  that  nature  has  done 
it  for  us  in  a  precisely  similar  case.  Myrlillocrinus^  whose  base  is 
peiforated  by  a  quadrangular  foramen,  has  its  proximal  ring 
divided  into  five  small  pieces,  alternating  with  ^^subradials'"  and 
hence  ra<lial  in  position.   (15th  New  York  Regents*  Rep.,  p.  142.) 

It  is  worth}'  of  note  that  in  the  form  last  discussed — those  with 
two  rings  below  the  radials — the  proximal  plates  are  almost  in- 
variably very  small,  and  in  many  cases  so  minute  as  to  be  hidden 
b}'  the  column,  thus  in  their  insignificance  affording  an  argument 
against  comparing  them  with  the  genitals.  They  seem  to  be  early 
develoiHHl,  for  they  arc  as  large  in  the  3'oung  as  in  the  adult,  and 
do  not  show  much  increase  in  proportions  in  later  geological 
epochs. 

In  some  Cijnihocrinidae^  the  proximal  ring  sometimes  attains  con- 
siderable proportionate  size,  and  it  seems  to  have  develo|>ed  in 
geological  time,  for  we  find  in  the  Lower  Silurian  genus  Iletero- 
crinuH  that  this  set  of  plates  is  represented  in  an  extremely  rudi- 
mcntar}'  stage,  being  only  faintly  visible  between  the  sutures  of 
the  basals — ^subradials*' — and  these  plates  seem  to  be  minute  in 
most  similar  Silurian  genera.  Yet  it  must  not  be  overlooked  that 
in  many  cases  where  the  proximal  plates  are  scarcely  visible  ex- 
ti'rnally,  the}'  are  (^uite  prominent  internally,  often  larger  than  the 
^*  subradials.''  This  is  es|)ecially  the  case  in  forms  with  a  concave 
base. 

In  most  genera  with  one  ring  of  plates  l)elow  the  radials,  the 
proximal  plates  are  large  and  prominent,  contrasting  in  a  markint 
degrei*  with  the  proximal  plates  in  the  two  forms  last  considered. 

TIktc  are  a  few  genera,  anomalous  in  structure,  which  cannot, 
with  our  pres(Mit  knowledge  of  them,  l)e  satis factoril}*  brought 
within  the  above  comparison — such  as  Calceocrinutt^  Catiliocri- 
nus^  /'/Mocri/iMx,  and  i>erhaps  others. 

The  IMxsloids,  with  their  uniform  arrangement  of  plates,  agree 
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"well  with    Carpenter's   interpretation,   the   three    basals    being 
divisible  into  five  plates  interradially  arranged. 

All  these  facts  seem  to  indicate  that  tbe  ''subradials,"  in  genera 

Inhere  they  exist,  are  really  the  basals,  and  in  such  simple  forms 

us  Cyathocrinus^  it  seems  very  reasonable  to  consider  these  plates 

as  the  homologues  of  the  genitals,  and  the  radials  as  the  ocular 

plates  in  the  apical  system  of  the  Echini.   In  more  complex  forms, 

such  as  the   Actinocrinidae,  Rhodocrinidse^  Ichthyocrinidae^  etc., 

there  would  seem  at  first  to  be  an  objection  to  this  interpretation, 

arising  from  the  fact  that  there  are  several  other  orders  of  plates, 

both  radial  and  interradial,  within  the  body  walls,  and  that  in  these 

cases,  as  in  Gyathocrinidse^  we  should  find  the  homologues  of  the 

apical  plates  of  the  Echini  in  the  entire  calyx^  or  the  whole  series 

of  plates  of  the  aboral  side  up  to  the  region  of  the  arms,  and  not  in 

the  two  rings  alone  which  Carpenter  points  out  as  such;  in  other 

words,  that  the  apical  plates  in  the  Echini  cannot  be  horaologized 

with  some  few  plates  in  the  calyx  of  Palaeocrinoidea. 

In  the  younger  stages  of  Paleocrinoids,  the  higher  series  of 
radials  are  unconnected  by  interradial  or  axillarj'  plates,  as  may 
be  seen  most  beautifully  illustrated  in  the  growth  of  Strotocrinus}" 

It  is  also  probable  that  at  a  still  earlier  period  in  the  life  of 
these  Crinoids,  the  second  and  third  primary  radials  constituted 
a  free  ray,  as  in  the  more  simply  constructed  Gyathocrinus.  In 
Actinocrinus^  etc.,  the  basals,  which  according  to  Carpenter  are 
homologous  to  the  *'  subradials"  in  other  families,  and  the  genitals 
in  Echini,  develop  very  early  in  the  young,  and  attain  almost  their 
full  size  when  even  the  first  radials  are  comparatively  much  smaller. 
We  have  in  our  possession  a  Cyathocrinus^  not  more  than  half  an 
inch  in  length  including  the  arms  and  a  portion  of  the  column,  in 
which,  while  the  proximal  plates  are  comparatively  small,  the  so- 
called  "  subradials"  are  developed  to  an  extraordinary  degree,  far 
more  than  the  radials.  The  specimen  in  this  stage  looks  remark- 
ably like  Billing's  Lower  Silurian  genus  Hyhocrinus^  in  which  the 
first  interradial  ring  of  plates  is  enormously  prominent  and  gib- 
bous, while  the  proximal  ring  is  apparently  wanting,  or  if  it  exists, 
is  very  minute. 

*  See  our  paper  on  **  Transition  forms  in  Crinoids,"  Proceed.  Acad.  Nat. 
8ci.  Philad.,  1878,  p.  233,  and  also  pp.  229-235  for  illustrations  of  develop- 
ment in  the  parts  in  question  in  successive  epochs. 
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It  is  now  a  very  important  fact  that  these  two  rings  of  plates^ 
the  first  radials  and  the  interradial  set  of  plates  next  l>elow  them 
— are  the  only  ones  whicli  are  found  in  all  Crinoids  from  the 
earliest  geological  a^jes  to  the  present  time.  It  thus  appears  that 
the  evidence  derived  from  the  embryology  of  the  Pentacrinoid, 
and  the  observed  mode  and  order  of  development  in  the  Paleo- 
crinoids  during  individual  life,  is  fully  and  beautifully  confirmed 
by  the  geological  history  of  Crinoids. 

All  this  evidence  seems  to  us  to  be  conclusive,  and  to  prove 
satisfactorily  that  the  two  rings  of  plates  rcjgarded  by  Carjwnter 
as  genitals  and  oculars,  are  tiie  fundamental  parts  in  the  a>)oral 
side  of  the  calcareous  skeleton,  and  that  the  subsequent  orders  of 
radials  and  interradials  are  to  be  considered  as  supplementary  to 
them,  and  as  the  products  of  growth  in  the  individual  and  dcvelo})- 
ment  in  geological  time. 

Our  conclusions  being  thus  in  harmon}'  with  Prof.  Carpenter's 
views,  we  think  it  botli  logical  and  expedient  to  adopt  his  terms, 
and  call  the  first  ring  of  plates  below  the  radials  ^^  basals**  in  all 
cases,  and  the  second  ring  below,  or  the  proximal  plates  whca 
there  are  two  rings,  ^^  underbasals,"  thus  discontinuing  the  term 
^'subradials'*  altogether. 

We  cannot,  however,  agree  with  CarjKjnter  in  supposing,  as  he 
docs,  p.  374,  that  the  underbasals  have  no  representative  in  the 
apical  system  of  other  Crinoids  or  Echinoderms.  We  incline  to 
the  opinion  of  Agassiz,  Lovdn,  and  others,  that  they  are  homolo- 
gous with  the  central  disc  or  sulmnal  plate  of  the  P!!chini,  and 
with  the  centro-dorsal  plate  of  Comatula.  In  the  paleozoic  genus 
Agassizot'rinus^  which  was  evidently  pedunculate  in  its  earlier 
stages,  but  l»ecame  a  freefloater  when  mature,  we  find  in  the  proxi* 
mal  ring  in  young  s|)ecimens  Ave  plates  with  a  central  perforation 
in  the  <]isc,  and  a  distinct  articulating  scar  for  the  attachment  of 
the  column.  In  the  free  stages,  however,  every  trace  of  the  cen- 
tral foramen  and  of  the  columnar  attachment  has  disap|)eared,  and 
in  most  of  the  8|KH,*imens  not  even  a  vestige  of  the  sutures 
formerly  existing  ]»etween  the  plates  can  be  detected.  In  some 
they  can  still  l)e  faintly  observe<l,  but  only  near  the  edges  upon 
which  the  succeeding  plates  rest,  and  not  in  the  me<lian  |)ortion  of 
the  disc.  Another  example  of  this  is  seen  in  Kdriocrinus  (New 
York  (Seol.  Uep.,  vol.  iii.  pp.  119-20)  in  which  the  liodies  are 
wht'u  young  attached  to  each  other  or  to  other  solid  bodies,  and 
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in  maturity  become  free,  and  a  calcareous  deposit  is  secreted  around 
the  base,  which  covers  and  obliterates  the  sutures  between  the 
plates.  Here  again  we  have  an  actual  metamorphosis — during  the 
life  of  the  individual — of  five  plates  into  one,  and  this  seems  to  us 
to  be  strongly  confirmatory  of  the  views  of  Agassiz  and  Lov^n. 
We  are  inclined  to  think  that  the  plate  within  the  ring  of  under- 
T)asal8  when  it  exists,  as  in  Marsupites^  represents  the  column 
of  Crinoids  generally. 

Having  thus  discussed  the  relations  and  distinctions  between 
some  groups  of  the  Crinoids  and  the  differences  between  the 
Faleeocrinoidea  and  the  Stomatocrinoidea — so  we  should  like  to 
call  all  Crinoids  which  have  an  external  mouth — we  think  it  pro- 
per to  indicate  briefly  the  principles  which  we  shall  endeavor  to 
follow  in  our  more  detailed  work. 

Classification. 

In  attempting  to  make  a  systematic  classification  of  the  Paleo- 
crinoids  into  families  and  genera,  we  encounter  the  diflSculties 
which  usually  confront  us  when  we  undertake  to  ascertain  and 
define  any  divisions  as  they  exist  in  nature.  We  can  readily  re- 
cognize in  groups  of  fossils  Certain  broad  characters  by  which  it 
seems  natural  and  satisfactory  to  bring  them  together,  and  we 
generally  find  in  the  characteristic  tj'pes  of  the  respective  groups 
an  association  of  other  characters,  by  which  they  appear  sharply 
marked;  and  so  long  as  we  have  to  deal  with  typical  forms  in 
isolated  specimens  or  groups,  the  work  is  simple  enough.  But 
when  we  begin  to  investigate  large  collections,  and  in  a  measure 
to  study  comparatively  all  the  known  material  from  specimens  or 
descriptions,  we  find  the  subject  bristling  with  perplexing  ques- 
tions. Types  are  found  to  shade  into  one  another,  characters  are 
commingled  through  processes  of  transition,  which  sadly  inter- 
fere with  the  nice  definitions  we  think  we  have  worked  out.  How 
to  deal  with  such  forms  has  alwaj's  been  a  troublesome  question 
with  naturalists,  and  the  diverse  methods  of  treating  it  have  given 
rise  to  much  confusion.  We  have  found  it  especially  perplexing 
in  endeavoring  to  define  the  genera  of  the  Crinoids.  We  find  for 
instance,  two  groups,  each  embracing  a  number  of  species,  and  we 
discover  general  characters  which  nicely  separate  them.  Further 
researches  presently  reveal  to  us  certain  forms,  including  perhaps 
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several  species,  which,  while  agreeing  with  one  group  in  most  of 
the  characters,  persistentl}*  differ  from  it  in  some  one  feature,  and 
perhaps  in  this  feature  thi>y  agree  with  the  other  group.     The 
question  then  arises,  what  is  to  be  done  in  cases  where  there  are 
aberrant  forms,  departing  from  one  type  in  the  direction  of  another, 
and  blending  the  ciiaracters  of  the  two?     Are  we  to  say  that  our 
groupings  arc  worthless,  and'  the  two  must  be  thrown  into  onef 
This  produces  confusion,  and  stands  in  the  way  of  systematic 
study;  and  besides  we  will  then  probably  be  no  nearer  the  truth, 
for  we  shall  doubtless  find  a  similar  relation  between  the  groap 
thus  formed  and  some  other,  whicli  will  demand  a  similar  consoli- 
dation.    On  the  other  hand,  sliall  we  stand  by  the  distinctions  we 
have  discovered,  and  range  our  transitional  or  aberrant  forms  into 
subgroups  by  themselves,  an<l  designate  them  by  proper  appella- 
tions?    We  are  clearly  of  the  opinion  that  the  latter.  Judiciously 
pursued,  is  the  true  course,  both  with  regard  to  convenience  of 
study,  and  to  facilitate  the  discovery  of  a  natural  classification. 
Without  entering  into  an}'  discussion  of  the  value  of  these  or  any 
other  groups  as  expressions  of  actual  divisions  in  nature,  we  pro- 
pose to  adopt  this  method  of  treatment,  and  to  recognize  sulv 
genera  or  subgroups  of  whatever  dignil}',  as  the  facts  may  seem 
to  warrant.     In  so  doing  we  find  it  decidedl}'  preferable  to  give 
each  group  a  name  by  itself,  and  consider  it  as  standing  alone  in 
its  proper  rank,  and  not  to  name  it  parenthetically  as  a  mere 
adjunct  to  the  parent  group.     If  we  err  on  the  side  of  too  narrow 
distinctions,  this  will  only  lead  to  renewed  researches  and  ulti- 
matelv  to  the  truth.  i 

Hy  adopting  this  course  we  are  also  enabled  to  retain  many 
generic  names  founded  upon  good  characters  as  revealed  to  the 
authors  by  the  material  at  their  command,  and  thus  give  to  many 
investigators  cleserwd  credit  for  work  which  would  otherwise  have 
to  Ik?  wholly  ignored. 

We  have  in  some  cases  found  it  necessary'  to  revise  and  recon- 
struct the  genus  in  or  a>r  to  bring,  if  possible,  some  onler  out  of 
the  confusion  into  which  its  literature  had  fallen.  In  doing  this 
wc  have  endcavore<l  to  give  etfect  to  the  evident  intention  of  the 
founder  of  the  genus,  and  to  improve  the  diagnosis  b}*  the  aid  of 
more  extensive  material  than  he  had  access  to,  as  well  as  by  the 
aid  of  the  labors  of  other  investigators. 

It  will  1h!  Well  in  this  connection  to  point  out  the  structural  dis- 
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tinctions  which  we  regard  as  important  in  the  separation  of  families 
and  genera.  On  a  former  page  we  have  alluded  to  the  dome,  which 
^we  believe  affords  excellent  characters  for  separation  into  families. 
The  general  plan  upon  which  it  is  constructed,  whether  rigid  or 
flexible,  composed  of  movable  or  immovable  plates;  with  large 
oral  plates,  or  covered  with  numerous  small  pieces;  whether  pro- 
vided with  a  ventral  sac;  the  location  of  the  anus;  all  of  these 
in  our  opinion  form  good  family  distinctions.  Next  to  the  vault 
xnust  be  considered  the  general  construction  of  tlie  calyx;  the 
elements  of  which  it  consists;  whether  it  has  a  subbasal  zone;  the 
presence  or  absence  of  interradials  as  a  rule;  whether  the  animal 
"was  pedunculate  or  free  floating;  and  last  but  not  least,  the  struc- 
iiure  and  position  of  the  respiratory  organs. 

Among  the  best  generic  characters  in  these  Crinoids,  we  find  the 
following:    The  general  form  of  the  body;    the  distribution  and 
arrangement  of  the  different  plates,  both  in  the  vault  and  in  the 
calyx,  particularly  the  plates  of  the  anal  area  and  their  propor- 
tions ;  the  form  and  position  of  the  apical  dome  plates,  the  posi- 
tion of  the  anus  and  whether  consisting  of  a  proboscis  or  simple 
opening;  the  form  of  the  column,  the  shape  and  proportional  size 
of  its  central  passage;  the  construction  of  the  arms  and  pinnulte. 
The  arms  and  pinnulee  of  the  Paheocrinoidea  have  not  received 
the  attention  which  they  deserve,  at  least  not  as  to  their  generic 
importance.     A  careful  study  of  these  organs,  as  they  occur  in 
different  genera,  has  convinced   us,  that  not  only  the  arms,  but 
also  the  pinnulse,  in  their  variation,  in  their  presence  or  absence, 
afford  generic  characters.     Only  of  late  years  has  attention  been 
drawn  to  the  ambulacral  groove  of  the  arm,  when  it  was  shown 
from  actual  observation  that  in  some  genera  the  furrow  is  covered 
by  small  plates  alternately  arranged.    Meek  and  Worthen  describe 
the  arms  of  Symbathocrinus  as  being  covered  by  two  rows  of 
single  plates,  arranged  in  alternation,  and  a  similar  structure  has 
been  discovered  to  exist  in  the  arms  of  Grotalocrinus  and  Enal- 
locrinus.     In  Gupressocrinus^  according  to  Schultze,  the  furrow 
is  braced  over  like  a  roof.     In  Cyathocrinus  lowensis^  according 
to  Wachsrauth,  and  apparently  in  Gissocrinus^  Angelin,  the  furrow 
is  covered  by  two  rows  of  two  successive  plates,  the  plates  of  one 
row  alternating  with  those  of  the  other.     In  Gyathocrinus  longi- 
manus^  Angl.  (Iconogr.  Crin.  PI.  2C,  Figs.  4,  5),  there  are  in  place 
of  only  two,  a  series  of  five  successive  plates  from  each  side, 
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ulii-riiatoly  arranged.  The  plates  of  each  side  taper  toward  the 
villi  and  iiifohl  over  the  furrow,  covering  it  as  perfectly,  and  in 
tho  Haino  manner  as  in  the  two  former  cases.  Angelin  gives  no 
dfHi-ription,  but  in  his  tabic  of  contents,  he  calls  the  successive 
phitt'M  from  each  side  ^^  pinnulae/' 

It  \H  easily  seen  that  the  covering  to  which  we  refer  in  the  above- 
nifutionod  genera,  is  constructed  upon  exactly  the  same  principle. 
It  makes  but  little  difference  whether  there  are  two  single  plates 
or  two  rows  of  plates  alternating  with  each  other,  and  it  seems 
evident  to  us  that  if  in  one  case  they  represent  pinnulfe,  we  may 
well  consider  them  to  be  the  same  in  the  other.  It  is  here  im* 
portaiit  to  note  tiiat  in  those  genera  in  which  the  ambulacral  groove 
iH  thus  covered,  no  regular  pinnules  have  ever  been  observeti,  and 
moreover  the  construction  is  sucli  that  no  additional  pinnulae  could 
liave  existed;  while  on  the  other  hand  no  covering  has  ever  been 
di8oovere<l  in  forms  with  true  pinnulie.  From  our  observation 
we  are  of  opinion  that  the  pinnula*  generally  in  the  Palseocrinoidca 
served  partly  as  a  cover  or  protection  for  the  furrow.  In  a  speci- 
men of  Graph iocrinus  tortwtsus^  Hall,  in  our  collection,  the  pin- 
uuhe  cover  the  furrow  so  jHirfectl}'  that  we  were  for  some  time  led 
to  consider  them  as  a  solid  integument  composed  of  regular  spi- 
niferous  plates.  With  a  good  magnifier,  however,  we  clearly  de- 
tected the  Joints  of  the  pinnula;,  which  are  here  so  placed  that 
the  little  spines  with  which  their  sides  are  provided  stand  up  erect. 
In  the  Avtinovrinidse  and  Plat ycrinidee  the  pinnuhe  are  long,coro- 
paralivoly  slender,  and  so  closely  arranged  side  by  side  that  it 
appears  as  if  they  were  connected  laterally,  which  we  think  it 
really  the  case  in  some  groups.  When  the  arms  are  closed,  the 
two  series  of  pinnuhe  of  one  arm  are  laid  upon  each  other  so 
neatly,  that  tlie  arm  furrow  must  have  l>een  thereby  perfectly*  shut 
off  from  the  surrounding  water.  No  additional  covering  has  yet 
been  observed  in  these  genera,  and  it  was  evidently  unnecessary. 

All  this  seems  to  {)oint  to  the  conclusion  that  the  pinnulae  had 
the  same  functions,  partly  at  least,  as  the  alternate  plates  in  Cya- 
(hfpcriuut*^  etc.,  and  as  l>oth  have  the  same  position,  and  evidently 
could  l»e  o|>eniMl  and  closed  by  the  animal,  we  do  not  hesitate  to 
couHider  the  latter  as  the  homologuc  of  the  former,  or  in  fact 
rudimentary  pinnulie. 


1879.]  natural  sciences  op  philadelphia.  249 

Terminology,  etc. 

There  is  considerable  confusion  in  the  literature  of  Crinoids — 
even  among  contemporaneous  writers — as  to  the  terms  emplo3'^ed 
to  designate  the  different  parts  of  the  animal.  It  is  to  be  regret- 
ted that  there  is  not  some  means  of  establishing  uniformity  in  this 
respect,  as  this  would  no  doubt  promote  better  results  in  investi- 
gation. We  believe  it  to  be  especially  desirable,  and  for  the  in- 
terest of  science,  that  there  should  be  a  better  understanding  on 
this  subject  between  Zoologists  and  Paleontologists,  so  that  the 
same  terms  may  be  used,  so  far  as  possible,  for  similar  parts  in 
both  fossil  and  living  forms.  We  will  not  assume  to  say  how  this 
should  be  brought  about,  but  would  be  glad  to  see  it  undertaken 
by  those  of  more  experience  and  authority  in  both  fields. 

To  avoid  misunderstanding  of  our  work  we  give  herewith  a  list 
of  the  principal  terms  emplo^^ed,  with  the  definitions  as  under- 
stood and  used  by  us.  We  do  not  seek  so  much  to  introduce  new 
terms  as  to  select  the  best — in  our  judgment — of  those  already 
known  to  our  branch  of  science,  and  then  to  use  them  consistently. 

Explanation  of  Terms. 

i?oo<  =  extremity  of  column,  where  attached. 

Cyrr^i  =  radicular  appendages,  springing  from  the  periphery  of 
column  joints,  or  in  Comatula  from  the  centro-dorsal  plate. 

Colum^i  or  stem  =  jointed  cylindrical  structure  below  the  body. 

Body  =3  the  frame  of  the  animal,  excluding  column  and  arms. 

Test  =  the  calcareous  shell  inclosing  the  internal  organs. 

Calyx  =  the  dorsal  cup,  or  the  test  of  the  ahactinal  or  dorsal  side 
up  to  the  arms  =  aboral  side. 

Vault^dome^  summit  =  the  test  above  the  arms  ;  the  plated  cover- 
ing on  the  ventral  side  =  oral  side  =  actinal  side. 

Ventral  sac  =  vertical  extension  of  the  vault  in  its  posterior  area, 
closed  at  the  extremity. 

Anal  tube  or  proboscis  =  posterior  vertical  elongation  of  the  vault, 
with  anal  opening  at  its  extremity.  The  term  "  proboscis"  is 
so  generally  used  that  we  feel  compelled  to  retain  it,  although 
there  is  a  serious  objection  to  its  use.  The  word  implies  that 
it  is  an  oral  organ  used  for  feeding,  which  is,  beyond  the 
slightest  doubt,  directly  contrary  to  the  fact. 
17 
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Posterior  tide  =  tlie  anal  side  of  tlie  body. 

Anterior  side  =it\\Q  8ide  opposite  the  anal  area. 

Right  or  left  =  viewed  from  the  posterior  side. 

Rays  sa  the  wliole  collective  succession  of  plates  from   the  tiret 
radial  np. 

Free  rays  =  radial  extensions  of  the  body  unconnected  by  intcr- 
radial  plates. 

Arms  =  radial  extensions  or  branches  from  the  body  with  a  fur- 
row on  the  ventral  8i<le. 

Pinnules  =  small,  Jointed,  solid  appendages,  alternately  arranged 
along  the  arms. 

Tentacles  ^^  soft  prehensile  organs  along  the  ambulacral  farrow 
of  the  arms  and  pinnules. 

Ambulacral  furrow  ■-  groove  on  the  ventral  side  of  the  arms  and 
pinnules,  containing  ambulacral  canal  and  food  passages. 

proximal  plates  =  those  next  to  the  column. 

Underbasals  ■=  the  second  ring  of  plates  below  the  radials,  here- 
tofore called  ^'  basals"  ==»  pelvis  of.  European  authors. 

Basals  =-^  the  llrst  ring  of  plates  below  the  radials,  interradially 
disposed,  equivalent  to  ^^  subradials''  and  ^^  parabasals,*'  both 
of  which  terms  are  discontinued  by  us. 

Radials  «■  all  the  plates  of  the  body  above  the  basals,  radially 
situated. 

Primary  radials  =  those  in  the  rays  l>elow  the  first  bifurcation. 

Secondary  radials  =  tliose  l>etweeu  the  first  and  second  bifurca- 
tion. 

Tertiary  radials  =*  tliose  between  the  second  and  third  bifurcation 
(and  so  on  up  to  the  arms). 

Brachials  ---  fre^  r.idial  plates  supporting  the  arms.  In  our  former 
descriptions  we  have  U8e<l  the  term  *^  brachials"  for  that  series 
of  radial  plates  witliin  the  body  walls  which  leads  to  an  arm 
opening — following  Ilall  and  others.  Finding,  however,  that 
this  term  has  been  previously  applied  to  the  ^^  free  radials**  by 
•Johannes  Miiller,  and  has  been  adopted  b}'  Roemer,  Schultze, 
an<]  the  zoologists  generally,  we  propose  to  discontinue  it  as 
applied  to  the  former  plates,  which  hereafter  will  be  desig- 
nated simply  as  radials  of  their  respective  orders. 

Intrrradials  =  plates  between  the  rays  and  forming  a  part  of  the 
body. 


179.]  NATURAL   SCIENCES   OF  PHILADELPHIA.  251 

xillary  plates  z=z  p\si.te9  between  the  divisions  of  the  rays  =  in- 
tersupraradials  of  llall  and  other  authors. 

iterbrachials  =  plates  between  the  arm  openings  of  each  ray. 
This  term  is  not  strictly  correct,  when  taken  in  connection 
with  our  definition  of  "brachials,"  but  it  has  been  long  used 
in  this  sense,  and  as  no  confusion  is  likely  to  arise,  we  think 
it  best  to  retain  it. 

nal8  =  the  series  of  interradial  plates  which  support  the  anal 
.  opening  or  tube. 

pical  dome  plates  ==  the  system  of  plates  in  the  vault  which  oc- 
cupy a  position  analogous  to  that  of  the  apical  plates  of  the 
calyx.  They  consist;  1,  of  a  central  plate  at  the  apex  of  the 
dome ;  2,  of  five  large  plates  (there  are  generally  four  large 
and  two  small  ones,  the  two  latter  equivalent  to  one,  being 
separated  by  the  anal  area),  arranged  around  the  apex,  inter- 
radially  disposed,  and  corresponding  to  the  first  radials ;  3, 
of  five  radial  dome  plates,  alternating  with  the  last,  and  corres- 
ponding to  the  first  radials.  Wachsmuth,  Ainer.  Journ.  Sci., 
Sept.  1877,  p.  187,  called  the  first  seven  of  these  plates  "api- 
cal plates."  This  must  be  changed  to  avoid  confusion,  as  the 
genitals  and  oculars  of  Echini  are  designated  by  the  same 
term.  We  now  apply  the  term  "  apical  dome  plates"  to  the 
whole  system  of  principal  vault  pieces.  These  plates,  which 
have  no  representation  in  the  structure  of  the  Stomatocrinoidea 
nor  Echini,  exist  in  a  greatly  reduced  form  in  the  Blastoids, 
but  are  specially  characteristic  of  the  Actinocrinidse,  Platy- 
criuidfle,  etc.  The  single  plate  at  the  apex  we  propose  to  call 
the  central  dome  plates  ;  the  first  ring  of  interradials  surround- 
ing it,  the  proximal  dome  plates^  and  the  next  ring  radially 
situated,  the  radial  dome  plates. 

ral  plates  =  large  interradial  plates,  covering  in  form  of  a  pyra- 
mid the  oral  side  of  the  Pentaerinoid  larva  (Wyville  Thomson 
and  Carpenter)  =  consolidating  plates  in  Cyathocrinus 
(Wachsmuth)  =  deltoid  pieces  in  Blastoidea.  The  term  "  con- 
solidating plates"  is  discontinued. 

ydrospires  =  cQvX^fixn  organic  structures  in  connection  with  the 
inner  walls  of  the  test,  composed  of  parallel  tubes  or  folded 
sacs,  probably  in  connection  with  the  water  system. 

ispiratory  pores  or  orifices  ==  openings  through  the  test,  in 
connection  with  the  hydrospires,  apparently  for  th6  introduc- 
tion of  water  for  respiratory  purposes. 
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In  the  discussion  of  the  different  genera  we  shall  give  with  each 
a  full  list  of  the  species  which  l)elong  to  it,  in  our  opinion^  inde- 
pendent of  the  opinion  of  others,  and  this  will  cause  many  changes 
in  the  reference  of  species.  It  cannot  be  ex[)ected  that  these  lists 
will  1x3  free  from  mistakes,  thou£;h  we  have  studied  each  species 
with  great  care,  the  majority  of  them  from  the  s|)ecimens,  and  be- 
sides our  own  extensive  collections,  one  of  us  had  occasion  a  few 
years  ago  to  examine  the  original  collections  of  De  Konnick  and 
Schultze,  now  in  the  Museum  of  Comparative  Zoology  at  Cambridge. 
Nor  can  it  be  expected  that  in  a  general  work  on  Crinoids  like  this, 
we  shall  give  a  full  list  of  synonyms,  and  we  have  not  attempted 
to  do  so.  This  can  only  be  thoroughly  done  by  the  collector  who 
has  given  his  attention  for  3'ears  to  the  fossils  of  his  own  locality, 
and  is  able  to  identify  them  from  the  least  fragment.  We  shall 
give  the  synonyms  of  the  subcarlmniferous  Crinoids  of  the  Mis- 
sissippi Valley  which  we  have  mailc  our  special  study,  and  we 
hope  that  investigators  will  do  the  same  for  other  localities  and 
formations.  We  shall  feel  under  Ki)ecial  obligations  to  any  of  our 
scientific  friends  for  any  information  they  may  l)e  able  to  furnish 
us,  either  in  the  way  of  specimens  or  observations  which  maj'  con- 
tribute to  a  more  thorough  understanding  and  truthful  presi'nta- 
tiou  of  the  subject.  We  particularl}'  desire  this,  as  we  intend  to 
embody  the  results  of  all  our  investigations  in  this  field  in  a  future 
work  to  \h*  issued  with  ample  illustrations. 

We  take  this  opportunity  to  tender  our  thanks  to  Prof.  A. 
Agassiz,  of  Cambridge;  Prof.  A.  H.  Worthen,  of  Illinois;  Prof. 
S.  II.  Calvin,  of  Iowa  City;  Prof.  A.  (i.  Wetherby,  of  Cincinnati; 
Dr.  James  Knapp,  of  Louisville*;  Dr.  Ilarrod,  of  Canton;  Dr.  K. 
Zittel,  of  Munich;  Dr.  F.  Koemer,  of  Hreslau;  and  to  Prof.  Traul- 
^ehold,  of  Moscow,  Russ.,  for  valuable  assistance  courteously  ex- 
tended to  us  in  the  loan  of  books  or  si)ecimens. 

Xotr. — species  founded  upon  mere  fragments  of  column  arc  not 
recogi)ize<l  by  us,  an<l  their  names  are  enumerated  only  in  the 
list  of  hvnonvuiH  and  doubtful  species. 

All  hpccies  marked  in  front  with  an  ♦  are  referred  to  said  genus 
for  the  first  time. 
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PAL^OCKIN^OIDEA. 

A  SUBORDER  OP  THE  CRINOIDEA. 

Body,  as  compared  with  recent  Crinoids,  larger;  arms  shorter; 
test  stronger.  The  latter  is  arranged  on  various  plans,  but  is 
always  composed  of  solid  plates  of  which  the  interradials,  in  con- 
trast to  the  Stomatocrinoidea,  constitute  important  elements. 
Plates  of  the  aboral  or  dorsal  side  forming  a  cup,  closed  on  the 
ventral  or  oral  side  by  a  more  or  less  solid  integument,  without 
external  food  grooves  or  oral  aperture. 

The  food  conveyed  through  openings  at  the  base  of  the  arms  into 
the  body,  and  carried  to  tlie  oral  centre  by  means  of  internal  or 
subtegminal  passages.  Anus  either  in  form  of  a  plated  tube  or  a 
simple  opening,  subcentral  or  lateral. 

The  introduction  of  water  for  respiratory  purposes  seems  to 
have  been  effected  through  small  openings  or  pores  which  penetrate 
the  test.  These  openings,  which  in  some  groups  were  located  in 
the  oral,  in  others  in  the  aboral  regions,  seem  to  have  been  con- 
nected with  peculiar  organs  within  the  bodj',  closely  resembling 
the  so-called  hydrospires  of  Cystideans  and  Blastoids. 

The  Paleocrinoids,  with  but  few  exceptions,  were  pedunculate, 
attached  during  lifetime.  Flourishing  abundantly  in  the  Silurian 
seas,  they  reach  their  climax  in  the  Subcarboniferous,  as  well  in 
variety  of  form  as  in  number  of  individuals,  and  they  disapi)ear 
almost  entirely  during  the  Carboniferous,  few  forms,  if  any,  sur- 
viving as  late  as  Mezozoic  times. 

Family  I—ICHTHYOCRINID-ffi. 

(Diagram  PI.  15,  Fig.  1.) 

General  form  of  the  body  including  arms,  globose  to  pyriform. 
Column  strong,  perforation  of  medium  size,  generally  pentangular. 

Underbasals  three,  of  unequal  size ;  always  small,  often  rudi- 
mentary and  not  visible  externally,  being  hidden  by  the  column. 
Basals  five,  moderately  small,  sometimes  scarcely  appearing  be- 
yond the  column  (in  Calpiocrinus  probably  absent  or  imperfectly 
developed).  Primary  radials,  three  to  five  by  five,  almost  equal 
in  form  and  size.  Radials  of  each  order  smaller  by  half  than  those 
of  the  preceding,  and  of  uniform  size.     Arms  bifurcating,  short, 
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strong,  tapering  upwanl,  the  tips  infolding;  composed  of  single 
Joints.  Pinnuloi  unknown.  In  most  of  the  genera,  the  arms  lie 
side  by  side  touching  laterally,  so  as  to  form  with  the  calyx  ao 
apparently  compact  wall.  Radial  and  arm  plates  frequently  have 
undulating  sutures  or  additional  patelloid  plates.  The  radials  up 
to  the  second  or  even  the  third  order  form  a  part  of  the  body, 
being  connected  laterally  either  by  a  sort  of  squamous  integument, 
composed  of  very  minute,  irregular  plates,  or  by  distinct  inter- 
radial  and  axillary  plates,  the  former  varying  in  numl)er  from  one 
to  thirt}'  or  more,  the  anal  area  containing  frequently  a  few  addi- 
tional plates.  Anus  unknown,  except  in  Taxocri nun  ami  Onycho* 
crinuH^  which  have  a  small  lateral  tul>e.  Ventral  disc  rarely  pre- 
served; composed  of  a  more  or  less  soft  or  scaly  integument, 
yielding  to  motion  in  the  body  and  arms. 

This  family  might  very  appropriately  be  called  the  Articulates 
of  the  i'aleozoic  Crinoids,  being  especially'  distinguished  in  most 
of  its  species  by  a  peculiarity  of  structure  which  prevails  through- 
out the  rays  and  arms.  The  plates  have  rather  shallow  excava- 
tions on  their  outer  upper  margins,  corresponding  to  projections 
on  the  lower  edge  of  the  succeeding  plates,  which  sometimes  take 
the  form  of  superficial  patelloid  plates,  independently  articulated, 
and  sometimes  anchylosed  with  the  margin  of  the  plate  above. 
This  feature  produces  what  seems  to  be  an  articulate  structure  in 
the  whole  skeleton,  and  indicates  that  the  body  as  well  as  the  anns 
was  somewhat  flexible.  The  interradial  areas  are  sometimes  found 
depressed  and  in  other  cases  distended,  showing  that  there  had 
been  some  expansion  or  contraction  of  the  body  walls  due  to  the 
mobility  of  the  radial  parts,  and  indicating  likewise  flexibility  in 
the  vault.  This  feature,  which  is  found  so  far  as  we  know,  in  no 
other  family,  together  with  the  fact  that  in  most  of  the  genera  % 
ventral  covering  has  never  l)een  found  preserved,  leads  us  to  infer 
that  this  portiim  of  the  body  was  more  or  less  com|)osed  of  rather 
fragile  i»erliaps  scaly  material,  instead  of  solid  plates.  If  these 
Crinoids  had  been  provided  with  a  rigid  dome,  the  little  projections 
along  the  radial  and  arm  plates  would  have  interfered  with  the 
spreading  of  the  arms,  which  is  rather  facilitated  by  the  mobility 
of  the  dorHal  si<1e,  and  the  pliant  nature  of  the  vault.  Such  motions 
would  Ih.*  likewise  aided  by  the  patelloid  plates,  which  are  gener- 
ally found  ill  large  H]K'eies,  and  in  those  in  which  the  interradial 
spaces  are  comparatively  rigid. 
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In  Onychocrinus,  the  genus  which  evidently  possessed  the 
greatest  expansive  power,  the  radial  areas  being  frequently  found 
spread  out  horizontally,  there  are  toward  the  inner  or  ventral  side 
of  the  rays  rather  large  plates,  to  which  smaller  ones  are  joined, 
which  connect  with  the  interradial  series.  They  decrease  in  size 
and  thickness  inwardly,  and  connect  with  the  dome  plates.  In  a 
specimen  of  Onychocrinus  exscnlptusj  Lyon,  and  another  of  0. 
diversus^  Hall,  we  found  the  median  portion  of  the  vault  preserved, 
the  plates  being  irregularly  arranged,  rather  large  and  thin.  This 
important  observation  goes  far  toward  proving  that  the  Ichthyo- 
crinidse  had  no  external  oral  aperture,  for  if  any  of  the  family 
were  likely  to  have  it,  it  would  be  Onychocrinus. 

The  Ichthyocrinidse  are  nearest  related  to  the  Cyathocrinidse^ 
from  which  they  differ  in  having  several  orders  of  radials  included 
within  the  bodj' ;  in  the  articulate  structure  of  the  radial  portions; 
in  the  presence  of  interradial  plates  within  the  regions  of  the 
calyx,  and  in  the  pliant  vault. 

The  separation  of  the  genera  in  this  family  has  always  been 
attended  with  diflSculty,  and  it  cannot  be  denied  that  several  of 
tbem  shade  into  one  another  in  a  most  perplexing  manner.  They 
are  very  closely  related,  and  yet  there  is  a  habitus^  peculiar  to 
typical  forms  of  each  genus,  which  is  not  easily  described,  but 
which  is  readily  perceived  when  large  collections  are  brought 
together,  and  which  Paleontologists  discerned  at  an  early  day.  It 
is  the  gradations — the  transition  forms — which  make  trouble,  and 
have  given  rise  to  continual  modifications  of  the  generic  formuhe 
in  hope  of  reconciling  them  with  new  discoveries.  While  we  can- 
not expect  that  the  divisions  we  have  made  are  wholly  free  from 
errors,  yet  we  find  when  we  arrange  the  different  species  according 
to  the  generic  characters  herein  given,  that  the  groupings  are 
more  nearly  conformable  to  the  recognized  habitus  of  the  fossils 
than  any  we  have  been  able  to  make  heretofore,  and  we  are  en- 
couraged to  hope  that  we  may  have  approximated  more  closely  to 
the  natural  divisions. 

The  Ichthyocrinidse  range  from  the  Lower  Silurian  to  the  close 
of  the  Subcarboniferous. 

We  recognize  the  following  genera : — 
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1 .  ICUTU Y OCBIKTIS  Conrmd. 

1830.  Euryncrinutt.     Phill.  Geolo;ry  of  Yorksh.,  p.  205. 

1842.  Ichthyocrinus,  Conrad.     Journ.  Acad.  Nat.  Sci.  Philad.,   vol. 

viii.  p.  370. 
1851.  Irhthyorrinus,  d*Orbigny.     Coura.  vlem.  Pal.  ii.  p.  144. 
1851.  Jchthyocrimitt,  Ilall.     Geol.  Rep.  N.  York,  vol.  ii.  p.  195. 
1878.  lehthyor.rinuA,  Angelin.     Iccmogr.  Crinoid.,  p.  13. 
1878.  Ichthyorn'nus,  Wachs.  &  Springer.     Proceed.  Acad.  Nat.  Sci. 

Philad.,  p.  252. 

A.  Typical  form. 

General  form  of  body,  including  arms,  ovoid  to  pyriform, 
with  almost  equilateral  pentamerous  symmetry.  Calyx  Ik>w1  or 
cui>-sliaped.  Underbasals  three,  rudimentary,  of  unequal  size, 
sometimes  seen  only  within  the  calyx.  Hasals  five,  very  small, 
their  upper  anjjles  acute.  Radial  plates  of  adjacent  rays  alter- 
nately  arranged.  Primary  radials  three  to  four  by  fi%'e,  wide  and 
short,  height  about  e(|ual,  but  increasing  in  width  rapidly  upward, 
the  plates  being  widci"  at  thfir  upper  margins  than  at  the  lower. 
Secondary  antl  lerliary  radials  similar  in  form  to  the  primaries, 
quadrangular  in  general  outline,  though  really  |)entangular  and 
hexangular,  those  of  Ihe  same  order  of  equal  height,  and  half  the 
width  of  tliose  of  I  he  next  order.  Arms  twenty  to  sixty  or 
more,  accumbent,  infolding  at  the  tips,  and  forming  with  the  calyx 
an  apparently  solid  structure.  They  are  com|>osed  of  single  Joints 
which  are  heavy,  wider  than  liigli,  quadrangular,  usually  with  wav- 
ing suture!=-.  Arm  furrows  shallow,  tripartite.  Pinnnlie  unknown. 
Interradial  and  anal  plates  generally  absent  or  undeve)o|)e<l  at 
the  outsitle,  /.  nob'lh^  Wachs.  &  Spr.  alone,  to  our  knowledge, 
possessing  both  ;  they  are  longitudinally  arranged,  but  the  anal 
side  cannot  be  distinguished.  Vault  unknown.  Column  com* 
posed  of  very  bhf)rt  joints  near  the  top,  increasing  gradually  in 
length  downwards.  Central  perforation  of  medium  size,  pen* 
tagonal. 

The  most  striking  feature  of  this  genus,  by  which  it  is  easily 
recognized,  is  its  symmetrical,  equilateral  figure,  and  this  pervades 
the  whole  boil  v. 

Hall,  in  his  diagram  (rfer)l.  Kep.,  X.  York,  vol.  ii.,  pi.  45,  fip:.  2), 
figures  a  Kuiali  intercalateil  plate  in  line  with  the  subradials,  which 
is  evidently  accidental,  lie  does  not  mention  it  in  his  generic 
description,  nor  can  we  tlnd  it  in  any  of  our  s})ecimens.     Angelin 
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mentions  a  single  anal  plate,  which  is  not  to  be  found  in  his 

figure.     The  presence  of  anal,  interradial,  and  even  axillary  plates 

in  /.  nobilis  which,  as  far  as  known,  is  the  latest  representative  of 

the   genus,   is   very  instructive,  as   it   shows   the    approach   to 

Forhesiocrinus.   In  young  specimens  these  plates  are  undeveloped 

externally,  but  are  plainly  visible  on  the  inner  surface  of  the  calyx. 

Phillips,  in  1836  (Geology  of  Yorksh.,  p.  205),  described  the 

genus  Euryocrinus^  which  is  possibly  the  same  as  Ichthyocrinus^ 

and  might  he  entitled  to  priority,  but  his  description  and  figures 

are   so  unintelligible  lliat  this  would   be   injustice   to    Conrad. 

Phillips*  generic  description  reads  as  follows:    "Pelvis  opening 

pentagonal,  arrangement  of  plates  like  Encrinus^  internal  cavity 

very  large."     Not  much  better  are  his  figures,  since  they  induced 

ronn  to  consider  Euryocrinus  as  a  synonym  of  Actinocrinus. 

Geological  and   Geographical  distribution.  —  Ichthyocrinus   is 

und  first  in  the  Upper  Silurian,  where  it  is  represented  in  Europe 

3  species,  in  North  America  by  5.     None  have  been  observed 

11    rocks  of  Devonian  age.     In  the  Subcarboniferous  3  species 

ave  been  discovered  in  America,  none  in  Europe  (unless  we 

ount  Euryocrinus  concavus  Phillips). 

We  regard  the  following  species  as  belonging  to  this  genus: — 

I  858.  lohthyocrinas  Burlingtonensis  Hall.     Geol.  Rep.  Iowa,  vol.  i.,  pi.  ii.,  p.  557. 

Lower  Burling,  limest.     Burlington. 
1.852.  lohtliyocrinuB  Clintonensis  Hall.     Geol.  Rep.  N.  Y.,  vol.  ii.  p.  181,  pi.  41, 

figs.  6  a,  b,  0.     Ningnra  gr.     New  York  State. 
K865.  lohthyocrinas  Corbis  Wincbell  A  Marcy.     Memoirs  Bost.  Soo.  Nat.  Hist., 

vol.  i.,  No.  1,  p.  89.     Niagara  gr.  ,  Chicago,  111. 

Regarded  by  Hall  as  syn.  of  Ichthyocr.  subangularis, 

^*]879.  Icbtbyocrinas  Gotlandicas  Wocbs.  A  Spr.  (lobthyocr.  leeyis  Angl.  not 
Conrad.)  Iconogr.  Crinoid.,  p.  13,  pi.  9,  figs.  87  a-c,  and  pi.  22,  figs.  20, 
21.     Upper  Silnr.     Gotland,  Swed. 

The  Swedish  specimens,  which  by  Angelin  were  identified  as 
jr.  laevis^  Conr.,  are   very  distinct  from   the   New  York   species 
"which  Conrad  described.     The  European  form  is  pear-shaped  in- 
stead of  ovoid,  the  plates  ornamented,  but  without  any  surface 
angularity,  and  with  nearly  straight  sutures;  while  the  New  York 
specimens  have  plates  with  smooth  but  angular  surface,  and  very 
distinct  waving  sutures.     We  therefore  suggest  their  separation, 
and  propose  to  call  the  Swedish  form  /.  Gotlandicus. 

1878.  Icbthyocrinas  intermedins  Angelin.    Iconogr.  Crin.,  p.  13,  pi.  17,  fig.  7. 
Upper  Silur.  Gotland,  Swed. 
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1842.  lehtbyoorinm  l»vii  Conrad  (not  Angl.)  Tjpe  for  the  gtoui.    Joara.  Aead. 

Nat.  Sci.  Pbilad.,  vol.  xiii.  p.  279.  pi.  ]5.  fig.  1ft;  alio  1862,  Hall,  Pal.  N'. 

York,  Tol.  ii.  p.  195,  pi.  43,  fig.  2.     Niagnragr.    Loekport,  N.  T. 
1S78.  lohthyoerinas  nobilis  Wneh.  A  Spr.     Proceed.  Acad.  Nat.  Sti.  Philed.,  p. 

254.     Upper  Burl,  and  Keukuk  tran.-itton  bed.     Barltngtoo,  lowm. 
1839.  lohthyoerinas  pjTiformis  Phillipe.    (Cyathoer-  pjrriformii.)    811.  SyatMi, 

p.  A72,  pi.  17,  fig.  A;  aloo  Iconogr.  Crin.,  p.   13,  pi.  17,  fig.  6;  and  pi.  22, 

fig.  22.     Upper  Silnr.     England  and  Sweden. 
*1852.  lehthyoorinas  simplex  Hall.    (Leeanoor.  simplex.)    Geol.  Rep.  N.  Tork, 

vol.  ii.  p.  202.  pi.  44,  figs.  2  a,  b,  e.    Niagara  gr.     Loekport,  N.  T. 

IlalTs  figure  evidently  represents  a  j'ounjj  Ichthyocrinus^  ami 
not  a  young  Lecanocrinus  as  he  supposed. 

18fi2.  lohtliyocrinas  sabangularis  Hall.    Trans.  Alban.  Inst,  Artiola  xii.,  p.  7. 

Niagara  gr.     Wnldron,  Ind. 
18t0.  Ichthyoorinas  tiarasformis  Troost.    (Cyathoer.  tiarssformis.  TrHMt^i  CaUI., 

and  Qeol.  Rep.  Iowa,  vol.  i.,  part  ii.,  p.  558.     Suboarbon.     Tesni 


B.  Subgenus  HOMALOCRDTaS  Angelin. 
1H78.  Iconogr.  Crinoiil.,  p.  11. 
We  conHider  HomalocrinuA  not  sufficiently  distinct  from  IchfhyO' 
crifiutt  to  rank  it  as  a  full  genus,  hut  propose  the  name  for  a  division 
under  Irhtfn/ocrinus.  The  following  is  a  translation  of  Angelin*8 
generic  description  :  ^^  Body  including  arms  ovoid.  Hasals  three, 
small.  Parabasals  five,  triangular,  placed  ))etween  the  sides  of 
the  primary  radials.  Primary  ra<lials  transverse,  and  in  the  form 
of  a  half  moon.  Interradials  three,  the  lower  one  heptagonal  and 
large,  with  two  small  ones  ahove.  Anals  three,  8ul>equal.  Rays 
Kewral  times  dichotomizing."  Angelin  described  Ichthyocrinus 
without  interradials  or  anals,  and  it  seems  that  upon  this  feature 
mainly  he  separates  Jlomalorrinus.  We  find,  however,  in  the 
only  known  species  the  anal  area  slightl}'  different  from  the  inter- 
ra<lial,  and  the  primar}*  radials,  instead  of  increasing  from  the 
basv»  upward,  as  is  the  case  in  all  Ichfhyocrini^  decrease  in  the 
same  direction,  the  first  radial  being  here  the  larger  plate.  The 
lalt**r  feature  has  in<luced  us  to  retain  HomalorrinuH  subgenerically 
and  place  it  under  Ivhfhyorrinus^  with  which  it  has  the  closest 
adinitics. 

Ih7^    Uomaloorinns  parabasilis  Angelin.     Iconogr.  Grin.,  p.  II,  pi.  16,  figs.  29, 
:H).     I'li'vr  Silur.     <tu(lnn<l.  Swed. 

2.  CLEIOCEINUS  Billings. 

1^'ifl    (;..>!.  Siirv.  Caimilji,  p.  U7»». 
1N">J».   III.     DinuU"  iv..  p.  02. 
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The  generic  description  was  made  from  a  single  specimen,  and 
this  was  in  several  respects  defective.    Cleiocrinus  has,  according 
to  Billings,  five  basals  alternating  with  the  radials,  and  forming 
with  them  a  belt  around  the  column.     Such  a  structure  has  never 
been  found  in  any  Crinoid.     In  the  typical  specimen,  the  com- 
paratively large  column  conceals  from  view  the  lower  part  of  the 
cal^'^x,  a  space  large  enough  to  accommodate  one  or  two  series  of 
plates,  and  analogy  suggests  that  this  may  have  been  the  case. 
The  five  plates  which  Billings  found  alternating  with  the  primary 
radials,  and  which  he  called  basals,  are  certainly  interradials ;  and 
as   the   specimen   in   ever}^  visible  character   closely   resembles 
Ichthyocrinus  and  allied  forms,  we  have  good  reason  to  suppose 
that  it,  like  those  forms,  possessed  five  small  basals  and  three 
Underbasals,  both  hidden  by  the  column.     The  latter  were  prob- 
a.bly  very  minute  and  rudimentary,  since  the  specimen  is  froni  the 
liower  Silurian,  where  it  is  almost  the  only  representative  of  the 
fVimily.    This  alone  induces  us  to  try  to  define  generic  characters 
"from  a  single  imperfect  specimen.     Notwithstanding,  therefore, 
"^liat  some  of  the  elements  are  problematic,  we  propose  until  some- 
"tihing  better  is  found,  the  following: — 

Hevised  generic  description. — Calyx  obconical  or  pyriform,  with 

^bilateral  S3'mmetry.     Underbasals  probably  three,  minute  or  rudi- 

'Kiientar3\     Basals  probably  five,  very  small  and  hidden  by  the 

^3olumn.  Primary  radials  three  by  five,  increasing  in  width  upwards, 

supporting  several  superior  orders  of  radials   all  dichotomizing 

iniformly,  and  interlocking  laterally  with  those  of  adjoining  rays. 

interradials,  so  far  as  known,  one.     Anals  four  to  five,  longitudi- 

lall}'  arranged.     G.  regius  has  six  orders  of  radials,  the  number  of 

plates  doubling  with  each  bifurcation,  which  gives  in  the  sixth 

^^rder  64  brachials  to  each  ray  or  320  to  the  individual.     Whether 

"Ehe  small  appendages  which  are  seen  at  the  top  of  the  specimen 

^ifirere  arms,  cannot  be  determined  from  the  figure. 

The  only  known  species  is: 

^856.   Cleioorinas  regias  Billings.    Geol.  Rep.  Canada,  p.  276 ;  and  1859,  Decade 
iv.,  p.  53,  pi.  5,  figs.  1  o-g.    Trenton  Umest.     Ottawa,  Can. 

Billings  refers  to  this  genus  two  other  species,  G.  grandis  and 
C  maqniJicuH^  which  he  described  from  mere  fragments  of  the 
column,  but  which  we  cannot  recognize.     The  fragments  may  be- 
long to  C  regius^  or  to  almost  any  other  genus. 
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3.  ANISOCBINTJS  Angelin 
1878.  Iconogr.  Crinoid.,  p.  13. 

General  form  of  body,  including  arms,  ellipsoid.  Calyx  bowl- 
shaped  ;  Ggiire  bilateral. 

Underbasals  three,  hidden  by  tlie  column.  Basals  of  medium 
size,  dissimilar  in  form.  Primary  radials  three  to  five,  the  first 
widest,  almost  as  large  as  second  and  third  together;  the  second 
smallest  of  all.  Secondary  radials  two,  gradually  increasing  in 
size  upward,  the  bifurcating  plate  almost  as  wide  as  the  third 
primary'  radial.  Arms  apparently  free  above  the  secondary  radials, 
accumbent  as  in  Ichthyocrinus^  and  composed  of  transverse  joints. 
Interradials  one  (sometimes  with  a  small  triangular  piece  above), 
very  large,  resting  witli  the  lower  angle  against  the  short  upper 
lateral  sides  of  the  first  radials,  forming  with  them  a  compact  wall. 
Anals  two,  very  large,  the  upper  one  the  largest  plate  in  the  body; 
the  acute  angle  of  tlie  lower  leaning  against  the  basals,  with  the 
lower  lateral  sides  resting  against  the  adjoining  subradials,  and  its 
upper  lateral  sides  against  the  large  first  radials.  The  second 
anal  plate  rests  upon  the  upper  truncated  side  of  the  lower  one, 
being  in  line  with  the  interradial  plates,  and  reaches  like  them  up 
to  the  top  of  the  secondary  radials. 

The  arrangement  and  size  of  the  interradial  and  anal  plates  are 
the  characteristic  features  of  this  genus.  Angelinas  descriptions 
are  rather  indistinct  on  this  point,  and  in  order  to  have  it  propcrl}' 
understood,  we  give  almost  a  specific  description,  which  will  prob- 
ably liave  to  be  modified  when  more  species  are  discovered. 

Only  two  species  are  known. 

1878.    Anisoorinus  interradiatus  Angelin.     Type  for  the  genus.     Iconogr.  Crin., 

p.  13,  pi.  22,  figs.  18,  18  a.     Upper  Silur.     Gotland. 
*1852.    Anisoorinus  Angelini  Wnchs.  <t  Spr.     (Leeanocrinus  macopetalus  Angelin 

(not   Hall).     Iconogr.  Crin.,  p.  12,  pi.  19,  figs.  3,  4;  and  pi.    22,   fig.   24. 

Upper  Silur.     Gotland,  Swed. 

The  Swedish  form  witii  its  enormous  interradial  plate  is  not 
only  specifically  but  even  generically  distinct  from  Lecanocr, 
macropctalus^  Hall.  Of  the  two  specimens  figured  by  Angelin, 
the  one,  pi.  10,  fig.  8,  agrees  in  every  respect  with  Anifiocruiuit^ 
while  the  other.  i\<x.  4,  ditlers  from  it  in  havini?  a  small,  evidently 
abnormal  plate,  intercalated  on  the  posterior  side.  We  propose 
for  this  species  the  name  of  Anisoo'inus  Anrjellni^  in  honor  of  the 
late  Prof.  Angelin,  the  author  of  the  genus. 
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4.  CALPIOCBnniS  Angelin. 

1878.   Calptoerinu8  Angl.     Iconogr.  Crinoid.,  p.  12. 
1878.  Glidochirus  Angl.  (syn.).     Iconogr.  Crinoid.,  p.  13. 

General  form  of  body,  with  the  arms  closed,  ovoid  or  pyriform. 

Calyx  bowl-shaped,  composed  apparently  of  only  one  ring  of  plates 

below  the  radials;  figure  bilateral.     This  ring  consists  of  three 

plates,  one  of  them  small,  the  two  larger  ones  equal,  forming  together 

a  pentagonal  disc.    Primary  radials  three  bj^  five,  three  times  wider 

than  high,  differing  in  size  and  form ;  the  first  one  lunate,  the 

second  quadrangular,  the  third  and  largest  pentagonal.   Secondary 

radials  three  to  four,  about  equal  in  size,  except  those  in  the 

posterior  rays  whose  lateral  margins  retreat  to  give  space  for  the 

iarge  anal  plates.     The  upper  secondary  radials  support  the  arms, 

some  of  which  bifurcate,  while  others  remain  free.     Arms  similar 

to  those  of  Ichthyocrinus^  their  sides  closely  abutting,  forming  a 

'^'all  continuous  with  that  of  the  calyx.     Arm  joints  transverse, 

c^uadrangular.     Interradials  rarely  more  than  one,  which  is  small, 

'^vedged  in  between  the  second  and  third  radials  of  adjacent  rays. 

^^nals  three  to  five,  longitudinally  arranged,  the  lower  and  smallest 

"^vhicli  is  almost   triangular   resting  upon   the  basal  plates,  the 

supper  one  extending  to  the  top  of  the  secondary  radials.    Column 

blender,  round,  composed  of  very  thin  segments ;  central  perfora- 

i^ion  small,  stellate. 

This  genus,  as  described  by  Angelin,  differs  from  all  the  rest  of 
^he  family  in  having  but  one  ring  of  plates  below  the  radials,  and 
^his  consists  of  three  plates,  unequal  but  apparently  so  propor- 
"Eioned  as  to  be  partly  radial  and  partly  interradial  in  position. 
•The  various  figures,  however,  disagree  in  the  latter  respect.    Such 
SL  structure  would  seem  to  warrant  its  separation  into  a  distinct 
:family,  but  as  Calpiocrinus  agrees  in  all  other  characters  with  the 
Ichthyocrinidae^  we  feel  satisfied  that  it  naturally  belongs  here. 
IVe  are  inclined  to  think  that  in  this  genus  the  lower  ring  of  plates 
18  the  analogue  of  the  underbasals,  and  that  the  true  basals,  if  not 
absent,  are  exceedingly  rudimentary.     We  take  the  small  triangu- 
lar plate  which  has  been  called  the  first  anal  plate,  to  be  the  basal 
(subradial)  on  the  posterior  side  which  is  larger  in  the  whole 
family,  and  that  the  plates  on  the  four  other  sides  are  very  minute 
or  only  visible  in  the  inside. 
The  presence  of  but  one  ring  of  plates  visible  below  the  radials, 
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the  bilateral  symmetry  of  the  calyx,  and  the  longitudinal  arrange- 
ment of  the  anal  plates«  are  the  most  prominent  characters  of  the 
genus. 

Angelin,  on  the  same  page,  describes  the  genus  ClidochiruM 
with  a  single  species,  which  agrees  with  Calpiocrinus  in  every 
respect,  except  that  it  ha»  no  interradial  plates,  and  four  instead 
of  three  first  radials — variations  which  may  be  expected  even  in 
the  same  species. 

Geological  and  Geographical  Distribution. — Found  thus  far 
only  in  the  Upper  Silurian  of  Gotland,  where  the  following  8i>ecie8 
have  been  discovere<l: 

1878.    Calpioorinus  ilmbriatas  Angelin.    loonogr.  Crinoid.,  p.  12,  pK  29,  figi.  77 

a,  b.     Upper  Silur.     Qotland.  Swed. 
1878.    Calpioorinm  hetarodaetylm  Angelin.    loonogr.  Crinoid.,  p.  12,  pi.  3,  fig. 

10  a;  and  pi.  26.  flg.  8.     Upper  Silar.     Gotlnnd,  Swed. 
1878.    Calpiocrinm  hamilii  Angelin.     Iconogr.  Crinoid.,  p.  12,  pi.  23,  flgt.  2S»-«, 

and  pi.  26,  fig.  17.     Upper  Silur.     Qotland,  Swed. 
1878.    Calpiocrinm  ovatui  Angelin.     loonogr.  Crinoid.,  p.  12;  pi.  16,  figf.  17-19. 

Upper  2:>ilur.     Qotland,  Swed. 
•  1878.   Calpiocrinai  pyram  Angelin.  (Clidoohiras  pTmm).    loonogr.  Crinoid  , 

p.  12,  pi.  22.  fig.  23.     Upper  Silar.     Gotland,  Swed. 

6    LSCAN0CBIHU8  Hall. 

IH.'iO.  Le^ano/rinuif^  HftU.     Gcol.  Hep.,  N.  Y..  vol.  li.  p.  190. 

IHfiT.   Lrcanorrinuf,  Slmltze.     Monogr.  Echinod.  Eifl.  Kalkes,  p.  40. 

1078.  Licanorrinu6,  Angelin.     Iconogr.  Crinoid.,  p.  12. 

A.  Typical  f  >rm. 

(fcneral  form  of  body  and  arms  8ul)^lol)ose  to  pyriform.  Calyx 
bowl-.shaiK.Ml,  nnsynimetriral,  philes  heavy. 

Undorbasals  three,  inie(iual  in  »ize,  larger  than  generally  found 
in  the  family.  Hasals  Ave,  three  pentagonal  or  hexagonal,  the 
two  others  having  an  additional  side  for  the  lateral  insertion  of  a 
small  anal  plate.  Primary  radials  two  or  three  by  five,  very  short 
and  wide,  the  flr^t  one  largent.  Secondary  radials  one  to  three 
or  more,  varying  in  number  even  in  the  individual.  Arras  pre- 
cisely JXH  in  IrhthijarrinuH.  Interradials  generally  absent.  Anal 
plales  two,  the  lower  one  lying  obliquely  toward  the  right'  side  of 

■  It  is  worthy  of  note  that  in  nil  pAh'ocrinoids,  bo  far  as  ohftcrved.  in 
whirh  tlir  hmhI  :irr:ini;rmfnt  ih  nnHVtumctrical,  the  odd  plates  art*  pushed 
out  towanl  tin*  right,  never  to  the  Ifft. 
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the  body  between  the  two  unequal  basals,  the  adjoining  radial, 
and  the  other  anal  plate.  The  second  or  upper  and  larger  anal 
plate  is  interposed  between  the  primary  radials  and  the  upper 
truncated  side  of  the  posterior  basal.  Column  round,  composed 
of  rather  large  joints. 

Hall,  Schultze,  and  Angelin  mention  no  interradials  in  their 
generic  descriptions,  but  the  latter  figures  a  specimen  from  Got- 
land, which  he  refers  to  L.  macropetalus  Hall.  It  has  one  exceed- 
ingly large  interradial  to  each  area,  which  occupies  a  wide  space 
between  the  rays,  opposite  all  the  primary  radials,  and  as  high  as 
the  top  of  the  second  or  third  secondary  radial.  No  New  York 
specimen  of  this  species  has  ever  been  found  with  such  a  plate 
or  even  a  trace  of  it,  and  as  the  two  differ  besides  decidedlj'  in  tlie 
size  of  the  basals,  in  the  form  and  proportions  of  the  body,  and 
in  other  characters,  we  consider  the  Swedish  form  even  generically 
distinct.     (See  Anisocrinus  Angelim^  W.  &  Spr.). 

Geological  and  Geographical  Distribution, — This  genus  is  rep- 
I'esented  in  the  Upper  Silurian  by  5  species,  4  from  America,  and 
H  from  Europe.  From  the  Devonian  but  a  single  species  is  known, 
«nd  none  from  the  Subcarboniferons. 

The  following  are  the  known  species : — 

1878.  Leeanoorinas  Billin^si  Angelin.     loonogr.  Crinoid.,  p.  12,  pi.  22,  fig.  25  a. 

Upper  Silnr.     Gotland,  Swed. 
1852   Lecanocrinui  calyonlusC?)    Hall.     Geol.  Reps.,  N.  Y.,  vol.  ii.  p.  203,  pi. 

46,  figs.  3  a,  b.     Niagara  gr.     Upper  Silur."   Lockport,  N.  Y. 
1858.  LeoanocrinuB  macropetalus  Hall  (not   Angelin).     (Anisocrinus  Angelini, 

W.  k  Spr.).      Type  of  the  genus.      Geol.  Rep.,  N.  Y.     Vol.  ii.  p.  199,  pi. 

45,  figs.  1  n-h.     Niagara  gr.     Lockport,  N.  Y. 
1852.   Lecanocrinui  omatus  Hall.     Geol.  Rep.,  N.  Y.,  vol.  ii.  p.  201,  pi.  44,  figs. 

2  a-m.    Niagara  gr.     Lockport,  N.  Y. 
'*1862.  Leeanocrinni  pusillni  Hall.     (Cyathocr.  pugillus.)    New  Foss.  of  Niagara 

gr.     p.  6,  and  28th  Rep.,  N.  Y.  State  Cab.  Nat.   Hist  ,  pi.  15,  figo.    1-6. 

Niagara  gr.    Waldron,  Ind. 

Winchell  and  Marcy,  Memoirs  Bost.  Soc.  Nat.  Hist.,  p.  vO,  de- 
scribed a  cast  from  the  Niagara  limestone  of  Chicago  under  the 
species  Lecanocr.  pusillus^  which  is  probably  identical  with  HalFs 
Cyathocrinus  pusiltus.  The  description  is  not  sufficient  to  decide 
it  fully. 

1867.  Leeanoorinui  Boemeri  Schultze.     Eohinod.  Eifl.  Kalk,  p.  41,  pi.  3,  figs.  8  a-g. 
Devonian.     Eifel,  Germ. 
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B.  SubgenasPTCHOSACCUS  Angelin. 

1878.  Iconogr.  Crinoid,  p.  13. 

The  distinction  between  Pycnonaccu8  and  Lecanocrinus  seeint 
to  us  scarcely  sufflcient  to  warrant  a  full  generic  separation.  The 
two  agree  in  all  essential  features,  except  that  the  former,  accord- 
ing to  description,  has  two  primary  radials  instead  of  three,  and 
that  the  plates  of  the  cal3'x  are  ornamented  by  radiating  ridges, 
such  as  are  frequently  found  in  BarycrinuH.  Even  in  that  genus, 
the  ornamentation  is  not  constant,  and  at  the  most  is  a  very  un- 
reliable character.  In  L.  Rammer i  Schultze,  which  has  entirely 
smooth  plates,  we  find  in  two  rays  only  two  primary  radials  as  in 
PycnosacL'iii^,  It  is  very  significant  that  if  we  consider  the  first 
and  second  radials  of  Lecanocrinus  as  one  plate,  we  obtain  ex- 
actly the  proj)ortions  of  the  first  radial  in  PycnoaaccuB^  which  in 
our  opinion  here  replaces  the  first  and  second  radials,  while  the 
bifurcating  second  radial  of  Pycnosaccus  actually  represents  the 
third  radial  of  LecnnocrinuH.  Form  of  bod  v,  arrangement  of  the 
anal  plates,  and  construction  and  folding  of  the  arms  precisely  as 
in  LvcnnucrinuK^  only  that  the  arm  plates  are  slightly  higher. 

1878.  PyonoMOoas  (■)  oostatns  Anf^elin.     leonogr.  Crinoid,  p.  14,  pL  16,  fig.  13, 
Upper  Silur.     (}«)tlan(l.  Swed. 

(This  species  belongs  prob:il»ly  to  the  Cyaihocrinidm  (f)  ), 
1878.  PyonoiAOCUi  nodalosni  An^elin.      Ieon(»gr.  Crinoid.,  p.  14,  pi.  15,  tgf.  13, 

14.  and  ]>l.  2S.  fi^r.  I'U.^   Upi>er  Silar.     Gotland.  Swed. 
1840.  Pycnosaccni  sorobiculatiiB  llising«r.     (Cyathoorinitef  MroUealaUu(T)). 

Leth.    Suec.    Supplciu.    ii.   p.  6,   pi.  39,    figfi.   4  »-c ,-    also  1878,  Aogelia. 

loiinogr.  Criuuid  ,  p.  14.  pi.  lo,  figs.  10,  11.     Upper  Silur.     Gotland,  8»td. 

6.  MEBPILOCEIinJS  I>e  Koninck  A  Lehoo. 

18")^.   Meaitnitrrinnn^  dc  Kon.  &  Li'lioii.     Kechcr.  8.  lea  Grin.  Garb.  Bel^.i 

p.  111. 
1S:'>0.    Y'ninn  Pfttt'iincrinu*,  Pliillips.     (Jcol.  Yorksh.,  vol.  il.  p.  905. 
lsi»r».   Ij'r.tuorrinut,  SrhiiU/.f.     Echinoil.  Kitl.  Kalk.,  p.  40. 
is.V.i.   MtMjHiorrinuH,  Hull.     Supplein.  lowu  (Seol.  Hep.,  p.  69. 

<ienfral  form  <»f  botly  with  arms,  globular  to  pyriform,  very 
small.  Calyx  bilaternl,  though  apparently  unsy  to  metrical  on  ao> 
count  of  the  (Irxirorsc  arrani;emi*nt  of  the  arms. 

rndt'iiiasaU  tliivc,  unecpial ;  one  <iua(lrangular,  the  other  two 
largi*r  and  pentangular.  Ha.sal.s  live;  four  of  them  equal, the  fidh 
larger  and  lu*xai^otial,  its  upper  face  parallel  with  the  lower.  Ua- 
dials  three  by  five,  the  tiist  forming  part  of  the  basal  cup.     Sec- 
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ond  radiaJs  wedgeform,  shorter,  but  as  wide  as  the  first.  The 
third  radials  support  two  arras  which  bifurcate  once.  The  arms 
are  extremely  short,  composed  of  very  few  joints,  tapering  rapidly 
upward,  infolding,  inclined  obliquely  from  left  to  right,  and  when 
closed  they  fit  so  neatly  one  into  the  other,  that  it  appears  as  if 
they  formed  together  with  the  calyx  a  continuous  body.  Arm 
joints  single,  slightly  cuneate.  Interradials  none.  Anals  one,  sub- 
quadrangular,  resting  upon  the  larger  basal.  Column  round,  com- 
posed of  thin  joints  near  the  body,  increasing  in  length  so  rapidly 
towards  its  base,  that  in  four  inches  the  joints  attain  a  length  of 
half  an  inch.     Central  perforation  of  medium  size. 

L.  Schultze,  in  his  Monograph  der  Echinod.  Eifl.  Kalk.,  p.  40, 
pronounces  Mespilocrinus  a  synonym  of  Lecanocrinus.     In  this 
he  is  evidently  mistaken.     Lecanocrinus  has  arms  like  Ichthyo- 
crinusj  while  those  of  Mespilocrinus,  in  place  of  being  straight, 
are  turned  to  the  right,  and  the  radial  and  arm  plates  are  conse- 
q[uently  wedgeform  instead  of  rectangular.     Schnitzels    Lecano- 
<^rinus  Ecemeri,  on  which  he  based  the  above  conclusion,  is  a  most 
interesting  species  to  show  the  relations  between  the  two  genera. 
It  occurs  in  the  Devonian  and  zoologically  occupies  an  intermedi- 
s^te  position  between  the  Silurian  form  Lecanocrinus  and  Mespi- 
locrinus of  the  Subcarboniferous.     L.  Roemeri  not  only  has  very 
^hort  arms,  but  they  fold  up  almost  as  in  Mespilocrinus,  yet  they 
ft.iave  rectangular  joints  and  are  not  deflected.     The  species  has 
^Iso  the  unsymmetrical  arrangement  of  the  anal  area,  but  the  odd 
^late  is  here  exceedingly  small,  and  has,  when  combined  with  the 
^arge  one,  exactly  form  and  proportions  of  the  single  anal  plate 
^n  Mespilocrinus,  thus  approaching  and  foreshadowing  the  bilateral 
rfbrm  which  succeeded  in  the  Subcarboniferous. 

Mespilocrinus  seems  to  be  strictly  a  subcarboniferous  genus, 
mnd  only  four  species  are  known : — 

1853    MeBpilocrinuB  Forbeiianm  De  Eoninck  and  Lehon.    Reoheroh.  Crin.  Belg., 
p.  112,  pi.  ii.,  figs.  1  a-o.     Mountain  limest     England  and  Belgiam. 

1853.  Mespilocrixini  granifer  De  Eoninck  and  Lehon.     Reoheroh.  Crinoid,  Belg., 
p.  114,  pi.  ii.,  figs.  6  a~c.     Mountain  limest.     Vis^,  Belgium. 

1859.  Mespiloerinni  Konincki  Hall.      Supplem.  Geo!.  Rep.  Iowa,  p.  69.     Burlingt. 

limest.     Burlington,  Iowa. 
1861.  Metpilocrinus  scitnlus  HaU.     Prelim.  Not.  New  Pal.  Crinoids,  p.  9.    Bur- 
lingt. limest.     Burlington,  Iowa. 

18 
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7.  TAXOCBDniS  Phniip*. 

1836.  PoteriocrinuBy  Phillips  (in  part).   Gool.  Yorksh.,  vol.  I.  (not  Miller). 

1841.  UocrinuBy  Phillips.     Pul.  Foss.  Cornw.  (not  H.  von  Meyer  1837). 

1842.  Cladoerinuny  Austin.    Ann.  &  Mag.  Xat.  Hist.,  vol.  x.  (not  Agassiz). 

1843.  Taxocrinuiiy  Phillips.     Morris's  Cat.  Brit.  Foss.,  p.  00. 

1851.  Cya^hoerinuBy  Roomer.      Loth.   Geognost.   (8te  Aasgabe),  p.    233 

(not  Miller). 
1853.  Forb€iioerinus^  de  Kon.  &  Loh.  (in  part).    Recherch.  Crinoid.  Belg. 

p.  119. 
1866.  Taxoerinut,  Schultzc.     Echinod.  Eifl.  Kalkes,  p.  S3. 
1878.   Taxoerinun^  Angolin.     Iconugr.  Crinoid.,  p.  8. 
1878.    rrta;e>cri/itf«.,  sub-genns  of /cA<Ayocri*nwj»,  Wachsm.  &Spr.    Proceed. 

Acad.  Nat.  Sci.  Philad.  p.  253. 

According  to  Phillips  (Morris's  Catal.  Brit.  Foss  ),  Taxocrinut 
has  '^  5  basals ;  3  radial  plates  in  5  series  ;  arms  dividing  ii|>on  the 
third  radial  and  frequently'  dichotomizing  above  this  point;  arms 
and  branches  of  single  series  of  joints,  interbrachial  and  axillary 
plates." 

This  description  embraces  almost  every  genus  of  the  Ichthyo. 
crinidm^  among  them  Forhesiocrinu^. 

Johannes  Miiller,  Monatsboricht  der  Berliner  Akademie,  March, 
1858,  was  the  first  who  mentioned  the  presence  in  Taxocrinui^  of 
three  small  pieces  within  the  parabasalia — basals, — similar  to 
those  found  by  Hall  in  Ichthyocrinnn^  an<l  in  s)>ecie8  which  were 
8uppose<l  to  be  Forbesiocri  tiffs.  Mil  I  ler's  discovery  was  evidently 
overlooked  by  Hall,  "uho  in  1S58  described  his  Tarocrinun  inter* 
j<ra//(//ari8  with  five  basals  and  no  subradials;  and  in  1861,  and 
even  later,  he  refers  several  species  with  three  basals  and  five  sub- 
radialH  to  F(frbesiorrinintj  wh'wh  un<loul>tcdly  belong  to  TVixofTi- 
/n/x.  Schultze,  in  his  description  of  Phillips  genus  (Monogr.  p.  32) 
calls  the  small  plates  ^^  cryptobasnlia,-'  because  they  are  always 
hidden  by  the  column,  and  sometimes  only  visible  within  the 
calyx. 

The  tripartite  proximal  ring,  rudimentary  in  some  instances,  is 
now  admitted  to  belong  to  all  the  genera  which  we  include  among 
the  Ichthijocrinider^  and  it  therefore  no  longer  forms  a  generic 
distinction. 

The  separation  of  Taxorn'nus  and  Forbcaiocrinu^  has  alwayi 
been  a  stumbling  block  to  I'aleontologists.  I>c  Koninck  and 
Lehon  gave  as  the  principal  distinction,  that   Taxocrinut  bad  no 
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anal  nor  interradial  plates,  while  Forbesiocrinus  had  both,  and 
sometimes  a  large  number  of  them. 

In  1866,  both  Meek  &  Worthen  and  Schnltze  wrote  on  this 
subject,  and  arrived  independently  at  the  same  conclusion.  The 
former,  in  an  elaborate  article  in  the  Illinois  Geological  Report, 
vol.  ii.  p.  270,  show  that  the  same  species  may  have  sometimes  no 
interradials,  and  again  from  one  to  three.  Tliey  refer  to  Taxo- 
crinus  HalPs  Forbesiocrinus  Thiemei^  which  was  described  as 
having  no  interradials,  but  which  has  sometimes  two,  and  which 
we  have  even  found  with  as  many  as  five  regular  interradial  plates. 
The  one,  according  to  De  Koninck,  would  be  Taxocrinus^  the 
other  Forbesiocrinus.  To  amend  the  generic  formula  so  as  to 
admit  species  with  one  or  two  series  of  interradials,  did  not  seem 
to  those  authors  expedient,  since  the  species  exhibit  such  a  wide 
range  of  variation  in  this  character.  Nor  do  they  consider  the 
presence  of  axillary  plates  which  occur  in  both  groups,  nor  the 
small  patelliform  supplementary  pieces  of  some  well-defined  species 
of  Forbesiocrinus  a  means  of  distinction,  inasmuch  as  they  are  not 
always  present  in  otherwise  typical  forms  of  that  group;  while 
well-marked  species  of  Taxocrinus  are  described  as  showing  the 
patelloid  plates  between  the  arm  joints.  Meek  and  Worthen 
therefore  concluded,  until  more  distinctive  characters  should  be 
discovered,  to  place  Forbesiocrinus — embracing  species  with  many 
interradial  and  anal  plates — as  a  mere  section  under  Taxocrinus, 

Schultze  found  in  his  Devonian  species  almost  every  character 
of  Forbesiocrinus  except  the  small  patelloid  plates,  but  whether 
these  were  sufficient  to  distinguish  it  from  Taxocrinus ^hQ  did  not 
wish  to  decide,  and  so  he  placed  the  species  from  the  Eifel,  in 
which  these  plates  do  not  occur,  under  Taxocrinus.  He,  how- 
ever, included  with  this  genus  species  which  evidentl}'  belong  to 
very  distinct  genera. 

Angelin,  in  the  Iconographia  Crinoideorum  Sueciae,  pp.  8,  9, 
gives  generic  descriptions  both  of  Taxocrinus  and  Forbesiocrinus^ 
and  ranges  under  the  two  genera  several  new  species.  His  de- 
scriptions only  differ,  so  far  as  we  understand  them,  in  this  :  that 
in  Forbesiocrinus  the  number  of  primary  radials  is  left  an  open 
question,  while  in  Taxocrinus  the  number  is  fixed  at  3  X  6  ;  that 
the  former  had  one  large  hexagonal  anal  plate  (he  evidently 
meant,  to  judge  from  his  figures,  "and  other  smaller  ones  succeed- 
ing"), and  a  considerable  number  of  interradials,  the  lower  one 
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much  the  largest;  while  Taxocrinus  has  two  scries  of  anals  and 
several  interradials.  Tlie  three  underbasals  are  comparativelj 
large  in  both  groups.  Angel  in 's  descriptions  of  both  genera  are 
short,  and  give  us  but  little  additional  information  regarding  their 
relations;  on  the  contrary' they  rather  increase  the  difficultyi  as 
none  of  his  species  of  TaxocrifiiiH  or  Forbe»iocr\nu8  are  true  rep- 
resentatives of  either,  thus  raising  the  question  whether  the  Swe- 
dish species  ought  not  to  be  considered  as  types  of  new  genera, 
or  at  least  be  separated  subgenerically.  We  prefer  the  latter 
course,  and  propose  Onorimocrinus  for  the  former,  and  Lithocri' 
nuf<  for  the  latter. 

Phillips  in  proposing  the  genus  Taxorrinus  included  in  it  the 
following  species,  in  the  order  in  which  we  give  them,  viz.,  Poterio- 
crinuH  Eijertoni  IMiill.  2.  Cyathocrinus  luberculatus  Miller.* 
3.  ('i/athotrinuM  macrodactylus;  and  4.  GyaOwcrinus  nobilis 
Pliill.  The  first  of  these,  a  8ul)carboniferous  sjK^cies,  with  no  or 
but  few  interradials,  must  be  considered,  according  to  the  most 
generally  accepted  rules  of  naturalists, the  type  of  the  genus.  The 
second  and  third  species  have  but  one  or  two  interradials,  T,  tuber" 
cfihitun^  according  to  Pictet's  figure,  one  or  two  anals  resting  on 
the  up|>er  truncated  side  of  the  large  basal.  The  fourth  species 
was  Koniiick  &  Lehon's  type  of  their  genus  Forbesiocrintts. 

Now  comparing  the  anal  arrangement  of  the  latter — or  rather 
of  ForbeAiocrinHsA(jaAsiziMM^\\\\W\\  undoubtedly  belongs  to  the 
same  group,  and  in  which  these  parts  are  better  known — we  find 
the  large  basal  not  truncated,  and  the  anal  series  which  rests  di- 
rectl}'  upon  it  almost  identical  in  construction  with  the  interra- 
dial  series,  except  that  it  is  slightly  broa<ler,  and  that  it  consists 
of  a  few  more  plates.  We  also  tind  in  that  species  a  considerable 
innnl)er  of  axillary  pieces,  which  extend  up  to  the  top  of  the  ter- 
tiarv  radials  where  the  arms  become  free. 

Keferring  to  Taxocri nut*,  or  to  species  with  but  few  interradials, 

•  Rocmrr,  'con»id<'rinj?  Miller's  ijrnus  Cyathoerinun  not  distinct  from 
PoUnnrrinun,  proiH>«ird  in  IH.-jl  (Foss.  Fauna  d.  Devon.  OoMrgcs  a.  Rhein, 
p.  h),  ami  aj:ain  in  ls.V»  (LrthaMi  (tco^nostim,  Aus^jalw  III.  p.  23t?).  that 
all  sprcirs  hith**rto  placed  un»l»T  Phillips'  T'ixartrinui^  be  arranfr<*d  ander 
Tyii^/i'/Ti/iM*  with  C.  tuhtrruhiiui — Miller'n  w»cond  species — as  type,  and 
the  ;:eneric  formula  amended  accordingly.  Th«'  genus  Cyaiht/crinut,  how- 
ever, witli  Miller's  HthX  *\yt-c\o*  C.  planut  as  type,  has  been  accepted  by 
almobl  every  other  paleontologist. 
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we  find  the  first  anal  either  directly  upon  the  truncated  basal  as  in 
Taxocrinus  tuberculatus^  or  sometimes,  in  species  in  which  the 
first  radials  join  laterally,  the  first  anal  is  placed  opposite  the 
second  and  third  or  even  between  the  third  radials,  as  in  Taxocri- 
nus Thiemei^  but  in  either  case,  with  the  exception  of  the  Swedish 
specimens,  the  anal  plate  has  a  truncated  upper  side,  and  is  suc- 
ceeded by  from  two  to  six  similar,  narrow,  quadrangular  plates, 
longitudinally  arranged.  The  plates  diminish  in  size  upwards, 
and  form  the  dorsal  side  of  a  short  and  slender  lateral  proboscis, 
whose  ventral  parts,  as  well  as  the  wall  supporting  them,  have 
never  been  found  preserved,  and  evidently  consisted  of  more  fra- 
gile material. 

Returning  to  the  interradial  series  we  find  specimens  with  appa- 
rently none  to  three  or  more  interradial  plates,  with  variation 
even  in  the  individual,  and  some  with  as  many  as  nine  interradi- 
als,  though  in  no  instance  extending  up  higher  than  to  the  top  of 
the  third  primary  radials,  above  which  the  rays  are  almost  always 
free  in  the  fossil.  This,  however,  was  not  the  case  in  the  animal. 
Schultze  found  in  his  T.  juglandiformis^  within  the  open  spaces 
between  the  rays,  as  well  as  between  the  first  divisions  of  the  rays, 
a  large  number  of  very  minute,  uneven  and  twisted  pieces,  which 
evidently  took  the  place  of  the  larger  interradial  plates  in  all 
cases  where  those  did  not  exist.  Similar  pieces  were  figured  by 
Angelin  in  the  Swedish  species,  and  they  probably  were  present 
in  all  Taxocrini. 

In  some  well-preserved  specimens  of  Taxocr,  (Forbesiocr,) 
multibrachiatus  Lyon  &  Cass,  from  Crawfordsville,  Indiana,  and 
in  a  Taxocrinus  ramulosus^  Hall,  from  Burlington,  Iowa,  we  have 
had  an  opportunity  to  examine  this  structure.  Both  species  have 
a  comparatively  large  number  of  interradials,  the  former  from 
three  to  nine,  arranged  in  from  two  to  four  series,  the  other  six 
to  seven  in  three  series.  These  plates  are  quite  prominent  and 
differ  but  slightly  in  size.  The  little  plates  in  question,  or  the 
plated  integument  as  we  should  rather  call  it — the  plates  seem  to 
be  imbricated — is  attached  to  the  upper  series  of  interradials,  and 
fills  the  rather  large  interradial  space  up  to  the  top  of  the  second- 
ary radials,  inclosing  the  axillary  spaces  between  the  series  of  the 
latter  up  to  the  first  arm-joints,  and  evidently  covering  the 
entire  oral  side  of  the  body.  On  looking  at  the  anterior  side  of 
these  specimens,  the  construction  seems  almost  identical  with 
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tliftt  of  Forbesiocrinua,  except  tbat  the  upper  part  of  the  intent^^ 
dial  area  is  lees  auhstantiai  and  compact ;  bat  their  posteilflu, 
aspect  cxiiibita  in  Taxocrinus  a  small  lateral  proboscis,  while  ig^ 
Forbesiocrinus  the  space  is  filled  witli  heavy  plates,  in  tlic  lattec^i^ 
an  almost  pentainerous  symmetry,  in  Taxocrinud  (except  io  ttiA^ 
Swedish  species),  a  diatioct  bilateral  oae.  This  we  consider  thUMj" 
best  distinction  between  tbe  two  genera.  (Compare  Diaj^raiQgr 
PI.  15,  Fig.  2.) 

An  examination  of  a  very  large  series  of  well-preserved  speol-. 
mens  of  the  two  genera  has  led  us  to  this  coiiciusion,  and  to  ft 
modification,  to  this  extent,  of  the  opinion  intimated  by  us  lierfr- 
tofore  (Proi;eed.  Phila.  Aefld.  Nat.  Sci.,  1878,  p.  254),  that  tliere 
is  no  distinction  Itetween  these  genera.  We  find  that  in  practice 
we  can  separate  Ihern  quite  satisfactorily  by  the  characters  herein 
indicated,  and,  accordingly,  we  propose  the  following  reviavd 
generic  diagnosis : — 

JL  T^ploal  foTin. 

Body,  inehiding  arms,  rather  short,  depressed;  calyx  cup-  or 
bpwi-sliapcd,  with  bilateral  symmetry.  Underbasala  throe,  soin«< 
times  very  small,  unequal  in  size,  the  two  larger  ones  {lentungitlnr, 
tbe  smaller  quadrangular.  Basuls  Ave,  four  of  them  equal  oad 
with  acute  upper  angles,  tbe  fldh  larger,  generally  with  trunomted 
upper  sides.  Primary  radials  three — rarely  four — by  five,  of  nearly 
equal  size,  wider  than  high,  quadrangular  in  outline,  except  the 
upper  one  which  is  pentangular.  Secondary  radials  varying  in 
number  from  three  to  six — the  former  most  prevalent — eliglitly 
smaller  than  the  priqaary  radials,  and  resembling  them  in  general 
form.  Tertiary  radials  like  the  preceding,  only  comparatively 
smaller  and  supporting  the  arms. 

Arms  dichotomizing  once  or  twice,  composed  of  single,  short 
joints,  more  or  less  rounded  on  the  back ;  sutures  frequently 
sinuate,  and  sometimes  provided  with  supplementary  patelloid 
plates.  Interradials  none  to  three  or  more — as  many  as  nine  have 
been  observed — extending  as  high  as  the  top  of  the  second  or 
third  primary  radials,  with  very  minute,  irregular  plates  above, 
which  All  the  entire  space  to  the  top  of  the  secondary  radials,  the 
axillary  spaces,  sometimes  enclosing  the  first  arm  plates,  and 
probably  covering  the  entire  ventral  side  of  the  body. 

Some  species  have  from  one  to  three  regular  axillary  plates, 
with  occasionally  a  single  plate  in  the  axil  between  the  tertiary 
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radials.  Anal  plates  resting  upon  the  truncated  upper  side  of  the 
larger  basal,  or  sometimes  placed  independently  in  line  with  second 
and  third  radials.  They  consist  of  a  series  of  from  two  to  five 
narrow  quadrangular  plates,  longitudinally  arranged,  the  upper 
ones  formini?  the  dorsal  side  of  a  small  lateral  proboscis.-  Column 
comparatively  large,  rapidly  tapering,  composed  near  the  body  of 
thin  joints,  which  gradually  increase  in  thickness  as  they  diminish 
in  diameter.  Central  perforation  of  medium  size,  pentangular  as 
far  as  observed. 

Geological  and  Geographical  Distribution. —  Taxocrinus^  so  far 
as  known,  appears  first  in  Europe,  where  it  is  represented  in  the 
Upi>er  Silurian  by  2  species,  in  the  Devonian  by  3,  and  in  the 
Subcarboniferous  by  2.  In  the  United  States  and  Canada  (if  we 
exclude  Lecanocr.(f)  elegans^  from  the  Trenton  group),  it  is  first 
found  in  the  Devonian,  from  which  4  species  are  known,  and  from 
the  Subcarboniferous  13  are  described. 

We  include  in  the  typical  form  of  the  genus  the  following  spe- 
cies : — 

1856.  Taxoerinns  affinis  Mailer.     Neue  Echinod.  d.  Eifel,  p.  244,  pi.  1,  figs   1,  2  ; 

also  Scbultze,  1S66,  Eohinod.  Eifl.  Kalk.,  p.  34,  pi.  4,  fig.  2.     Devonian. 

Eifel,  Qerm. 
1843.  Taxoer.  brevidactyluB  Aust.  (Cladoerinus  brevidaotylus) .      Ann.  and  Mag. 

Nat    Hist.,  vol.  ii  ,  p.  198;  also  Reo.  and  Foss.  Crin.,  p.  89,  pi.  11,  fig.  4. 

Subcarbon,  Ireland. 
*  1863.  Taxoer.  eommnnis  Hall.    (Forbesioor.  oommanis).  17th  Regts.  Report.   N. 

T.  State  Cab.,  p.  55;  also  1877,  Puleont.  Rep.  Ohio.     Vol.  ii.-p.  169,  pi. 

12.  figs.  3-5.     Waverly  group.     Riohfield,  0. 
1836.  Taxoer.  Egertoni  Phillips.     (Poteriocr.  Egertoni);    Oeol.  Torksh.,  ii.  pi.  3, 

fig.  39.     Suboarbon.     Yorkshire,  Eng. 
*1858.  Taxocrinas  Oiddingei  Hnll.     (ForbesiocriniiB   Oiddingei).     Geol.  Rep. 

Iowa,  vol.  i.  pt.  ii.  p.  633,  pi.   17,   figs.    2,  4.     Keokuk  limest.     Illinois, 

Iowa. 
1865.  Taxoer.  graeilis  Meek  and  Worthen.     Proceed.  Acad.  Nat.  Soi.  Phila.,  p. 

142;  also  Oeol.  Rep.  Illinois,  vol.  iii.  p.  421,  pi.  13,  fig.  3.     Hamilton  gr. 

Jackson  Co.,  111.  (not  Taxoer.  gracilis  Schultze  =  Rhopaloorinus  graeilis, 

Wachsm.  and  Spr. 
*1867.  Taxoer.  ineurvus  Trautschold.     (Forbesioer.  incurvne.)     Crin.  des  junge- 

ren  Bergk.     Moskau,  p.  31 ;  also  Ealkbr.  von  Mjatschkowa,  p.  126,  pi.  14, 

fig.  11,  and  pi.  15,  fig.  3.     Suboarb.,  near  Moscow,  Russ. 
1858.  Taxoer.  intereeapolaris  Hall.     Geol.  Rep.,  Iowa,  vol.  i.,  pt.  ii.,  p.  482,  pi. 

1,  fig.  3.     Hamilton  gr.     New  Bufi'alo,  Iowa. 
1867.  Taxoorinus  juglandiformis  Schultze.     Echinod.  Eifl.  Ealkes,  p.  35,  pi.  4,  fig. 

4.     Devonian.    Eifel,  Germ. 
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B.  Subgenus  OKORIMOCBIKXIS  Waobsm.  k  Spr. 
(y»«pi/tAof,  noble  ;  Kfiirwt,  a  lily.) 

In  form  and  general  habitus  closely  resembling  Taxocrinus. 
Arms  comparatively  longer,  figure  irregular,  lacking  the  bilateral 
symmetry  of  that  genus.  Tlie  basal  (subradial)  on  the  posterior 
side  is  exceedingly  large,  reaching  almost  up  to  the  top  of  the  ad- 
joining first  radials.  The  first  anal  plate,  instead  of  resting  upon  the 
truncated  upper  side  of  that  basal,  leans  against  the  oblique  right 
side  and  the  adjoining  first  radial.  A  second  series  of  anals,  gener- 
ally composed  of  two  plates,  rests  above  the  basal  and  first  anal 
plate.  All  succeeding  pieces  are  small,  frequently,  but  not  always, 
quadrangular,  and  form  as  in  Taxocrinus  a  short  and  narrow 
lateral  proboscis  which,  however,  is  here  pushed  over  toward  the 
right  side  of  the  body,  thereby  destroying  the  symmetry  which  is 
characteristic  of  that  genus.  Arms  placed  apart,  outer  face 
rounded,  bifurcating  unequally  by  throwing  off  branches  toward 
the  inner  side  of  the  ray,  the  outer  side  forming  almost  a  straight 
line.  Column  composed  of  long  and  short  and  wide  and  narrow 
joints  which  alternate  from  the  top,  not  exclusively  short  joints  at 
the  top  as  in  most  TaxocrLni, 

We  place  here  the  following  species : — 

*1878.  Onorimooriniui  Austini  Angelin.  (Taxoor.  Austini.)  Iconogr.  Grin.,  p.  9, 
pi.  19,  figs.  II  and  11a.     Upper  Silur.     Gotland,  Sv^eden. 

*1878.  Chiorimocr.  distexiBUS  Angelin.'  (Taxoor.  distensus.)  Iconogr.  Grinoid  ,  p. 
9,  pi.  26,  figs.  7,  7  a.     Upper  Silur.     Gotland,  Swed. 

*1866.  Onorimoor.  exeavatas  Shnltze.  (Zeaor.  exeavatas.)  Echinod.  d.  Efl. 
Ealkes,  p.  39,  pi.  7,  fig.  2.     Devonian.  Eifel,  Germ. 

This  species  difiTers  from  the  rest  in  having  an  excavated  base. 

*1876.  Onorimoor.  expansus  Angelin.     (Taxoor.  expansus)   Iconogr.  Grinoid.,  p. 

9,  pi.  20,  figs.  15,  16.     Upper  Silur.     Gotland,  Sv^ed. 
*1878t  Onorimoor.  interbraohiatiui  Angel.    (Taxoerinus  interbraohiatiiB.)  Iconog. 

Grinoid.,  p.  8,  pi.  29,  figs.  9.  10.     Upper  Silur.     Gotland,  Sv^ed. 
*1879.  Onorimoor.  Loveni  Wachsm.  &  Spr.     (Cyathoor.  interbraohiatna  Angel.) 

Iconogr.  Grinoid.,  p.  23,  figs.  2,  2a.     Upper  Silur.     Gotland,  Sv^ed. 

This  species  differs  from  Gyalhacrinus  both  in  the  arrangement 
of  the  anal  plates  and  in  the  presence  of  interradials.  Gnorimocr, 
interhrachicUus  being  preoccupied,  we  have  named  it  in  honor  of 
Prof.  Lov^n  of  Stockholm. 

*  In  this  species,  as  also  Gnorimoer.  punctatus,  the  irregular  arrangement 
of  the  anal  area  is  not  sufficiently  shown  in  the  figures,  and  both  may  pos- 
sibly belong  to  Taxocrinu*, 
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*1878.  Onorimoerixms   oblongatns  Angelin.      (Taxoer.  obloagattti.)      leooogr. 

Crinoid  ,  p.  8,  pi.  20.  fig.  17.     Upp«r  Silar.     Gotland,  8w«d. 
*1878.  OnorimoeriniiB  otaIIs  Angelin.     (Taxoer.  OTalit.)    loonog.  Criooid.  p.  8, 

pi.  20,  figs.  13.  14,     Upper  Silar.     Ootl&nd,  Swed. 
*1878.  Onorimoer.  punoUtas  Angelin.     (Taxocr.  punoUtni.)    leongr.  CriooU., 

p.  9.  pi.  23,  flgf.  4,  5  (flg    27(?)  ).     Upper  Silur.     Outlaod,  8v«d. 
*1878.  Onorimoer.  rigens  Angelin.     (Taxoer.  rigena.)    leonogr.  Crinoid.,  p.  f, 

pi.  II.  flg«.  7,  8.     Upper  Silur.     Qotl&nd,  Sved. 
*1878.  Onorimoor.  Salteri  Angl.     (Taxoer.  Balteri)    loooogr.  Crinoid.,  p.  9.  pi. 

23.  fig*    1,  1  &.     Upper  Silur.     Gotland,  Swed. 
*  1878.  Onorimoor.  tabnlifenu  Angl.  (Taxoori.tabalifanis.)    Ineonogr.  Crinoid., 

p.  9,  pi.  20,  figf.  11,  12.     Upper  Silur.     Gotland,  Sved. 


8.  FORBEBIGCBINUS  Pe  Koninck  k  Lehon. 
(Diagr.  PI.  15,  Fig.  1.) 

IS.'iS.  Fttrbenhcr.^  Dp  Kon.  &  Leh,     Rechercbos  8.  1.  Crin.  Betg.,  p.  18. 

18r)8.  Fi>rbf?Mtocr.,  Hall.     Geol   Rep.  Iowa,  vol.  i.  pi.  2.  p.  628. 

1806.  Taxorrinun,  M<i»k  &  Worth.     Geol.  Rop.  Illinois,  vol.  li..  p.  269. 

1878.  F'trbfiocrinu$,  Angl.     Iconogr.  Crinoid.,  p.  9. 

A.  Tjpical  form. 

Comparatively  lartxcrtlian  any  other  genus  of  the  IrhthyycrinidM, 
B<Hly,  inclii(iin<;  arms,  broad,  short,  almost  equilatcrally  pciita- 
meroiis.  Calyx  very  large,  plates  heavy  and  nodose,  radial  por- 
tions prominent.  Underbasals  three,  small,  hidden  by  the  coiuinD, 
two  of  them  of  equal  size,  the  third  smaller.  Basals  five,  four 
about  e<iuaU  the  one  at  the  posterior  side  larger,  rarel}' truncal e<l. 
Primary  radials  three  to  four  by  ^\q^  generally  four,  but  varying 
in  numl)er  in  the  individual ;  large,  almost  equal  in  size  and  form. 
Secondary  radials  two,  three,  four,  or  more  to  the  series,  about 
half  as  large  as  the  primary  radials,  and  of  the  same  general  form. 
Tertiary  radials  smaller  than  those  of  the  preceding  order  an<t 
comparatively  shorter,  the  rays  becoming  free  at  the  second,  thini, 
or  fourth  plate.  Arms  long,  dichotomizing,  infolding  at  the  tips 
so  that  their  full  length  is  seldom  observed.  They  are  coni|K>sed 
of  single,  short  plates,  slightly  rounded  at  the  back,  with  a  deep 
ventral  furrow.  Arm  joints  in  corresponding  subdivisions  of  the 
same  size,  those  in  each  succeeding  order  smaller  by  alK>ut  one- 
half.  The  sutures  of  the  radial  and  arm  plates  strongly  sinuate, 
and  partly  o(*(>upie<l  by  additional  patelloid  plates.  Interradial 
area  extendini;  to  tlie  top  of  the  tertiary  radials,  and  com])ose4l  of 
a  large  number  of  plates,  from  ten  to  twenty  or  more,  which  de* 
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orease  in  size  gradually  upward,  the  lower  one  being  about  half 
t;he  size  of  the  primary  radials. 

Axillary  plates  from  ten  to  twenty  and  more,  with  occasionally 
one  to  three  within  the  axil  of  the  tertiary  radials.  Anal  afea 
"Without  lateral  proboscis  or  visible  aperture,  slightly  wider  than 
"the  interradial  areas  and  similarly  arranged,  with  generally  two 
plates  in  the  first  series  instead  of  one.  Dome  unknown,  but 
evidently  to  some  extent  fiexile.  Column  large,  tapering  down- 
"ward,  with  very  thin  joints  next  the  bod}^ ;  central  perforation  of 
medium  size,  pentagonal. 

The  most  important  distinction  between  Forbeaiocrinus  and 
Taxocrinus  is  to  be  found  in  the  construction  of  the  anal  and 
interradial  areas.  Unfortunately  the  type  specimen  of  the  former 
genus  is  in  these  particular  parts  very  imperfect.  We  therefore 
propose,  until  better  specimens  of  ForbeHiocrinus  nobilis  De  Kon. 
&  Leh.  are  discovered,  to  make  Forbesiocrinus  Agassizi  Hall  the 
type  of  the  genus.  This  large  and  beautiful  species  from  the 
Burlington  limestone  evidently  belongs  to  the  same  group,  and 
has  been  found  in  excellent  preservation. 

Geographical  and  Geological  Distribution, — Forbesiocrinus  is 
not  distinguished  for  a  great  variety  of  form,  nor  for.  abundance 
of  individuals.  In  Europe,  there  has  been  found  only  one  species 
from  the  Mountain  limestone  of  England  In  the  United  States, 
it  is  represented  by  four  species,  all  from  the  Subcarboniferous. 
We  recognize  the  following  species  as  belonging  to  this  genus: 

1858.  Porbeiioor.  Agassisi  Hall.  (Proposed  type).    Geol.  Rep.  Iowa,  vol.  i.,  pt.  2,  p- 

631 ;  also  Suppl.  Iowa  Geol.  Rep.,  p.  65.  Upper  Barlgt.  limest.  Burling- 
ton, Iowa.  Synon.  F.  Agassizi  var.  giganteuSf  Meek  k,  Worth.  Oeol.  Rep. 
Illinois,  vol.  iii.  p.  495,  pi.  18,  fig.  3. 

1859.  Forbesioer.  CestriensiB  Hall.    Suppl.  Oeol.  Rep.  Iowa,  p.  68.    Chester  limest. 

Pope  Co.,  111. 
1853.  Forbosioor.  nobilis  De  Eon.  k  Leh.  (original  type).     Recherches  s.  1.  Grin. 

Belg.  p.   121,  pi.  2,  figs.  2  a,  b.     Poterioer.  nobilis  Phill.  is  probably  a 

synonym.     Mountain  limest     Yorkshire,  Engl. 
1858.  Forbesioor.  Wortheni  Hall.     Qeol.  Rep.  Iowa,  vol.  i.,  pt.  2,  p.  632,  pi.  17, 

fig.  5.     Keokuk  limest.     Keokuk,  Iowa,  and  Crawfordsville,  Ind. 

B.  Subgenus  LITHOCRINTJS  Wachs.  k  Spr. 
(Xi&ec,  a  stone  ;  x^rwi,  a  lily.) 

Prof.  Angelin,  in  the  Iconogr.  Crinoid.  Suec,  p-  9,  has  described 
several  Gotland  species  under  Forbesiocrinus^  which  we  propose 
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to  •rjurs:*  s^'.^o:ie':^.i'/.y.  T;.rv  iifrr  from  xU  »ub«ir>M>niferoas 
j^j^vie*  '.f ::.  *  jr  "i-  ::.  :*av:L^  *.arj--r  ur.ivrhasal*,  fewer  pLites  in 
\Lr  ir.'.-rrri  i  &'.  :.r.  i  i^a'.  area*:  iii  ex:»."v:::ug  a  *lrong  t^fDilency  to 
a  *:la*.*:ral  5^-^re  i:--:r3  i  c-f  ii  jic!.:i':.r-ira*. :  in  liaviLigcomparativtrlj 
n-JvL  l:irjrr  ar.i  i.  j-rr  Sr-*:.  a:,  i  -ii^rtcr  s<voinl  anil  ihir^l  nuliali; 
a!**"!  ir.  Thr  ts..-.-.-:  :,::lv  la^je  5:*'.  :r::^■^r^'^:aI  aD<1  first  anal  plate. 
AriLs'*.  so  far  a^  •.•••*•. rvc :.  frcr  a:-«vc  :Le  5«x--'n«lary  ratliaU,  but 
or.ly  I'jwsri  tiie  ::iritr  ^:  le  '-f  trac  rny:  iLt-  outer  side  forniiof^ 
a.:ri»<  a  straic.t  l.rie.  >'•_•  |'::iii:2"..t  ^'•'^rr*-e«1.  Column  ruund, 
c-::.:» '-*- ^  i.f  :.'.:»-rr.a:v!y  lar^'.-r  ar.d  smal'-rr  j'/mts  not  Ui|iering 
;;.  J  i:L.v*.vr  >l»w::W:ir:. 


*>~?  Lithocr.  Killeri  A:r^:'s  Torbetiocr.  Millcii.  Iroc^rr  Criaoii.  p  f , 
*]-T?  Lithocricns  obetnj  A'c*'.:::  ForbMiocr.  ebetu.  I?oB«.'{:r.  Criaoid..  p. 
'*>:*    Lilhocr.  robutu  Arrriis        ForbeiiMr.  robastu.      leonc-^.  Criaoii-, 

3*    OVTCHOCEDrUB  Ljcz  1  Cajifeimy. 

;i-<^i     /,    ..-».  ^-    .    ..  L   ».t  1'.     Ar.i.  J  ':rr.   >cl..  %-»'.  xxix.  p.  T7. 

:-*.:     "  .;.-».  "-   .    •.  Mo-k  A-  W\*r\i.     v;-    !    R.p   I.::n..;*.  vol.  ii.  p   243. 

:>•.:     y    ■-  r  ."-.  .   ..  Ha:.     IV^.:.  J.-im.  Xa:.  lI:?:..  T^.:.  vii.  p.  321. 

I>' -iy  fXli-ii'K''i  in  five  frt-e  rays,  which  are  ^on1etinles  spread 

OUT  ij"r.z«»T»tallv :  arms  ri-*iiiiMini:  \hv  talons  of  a  fowl.     Calvx 

*  • 

•K-[»r»**<-l  sa^uer  «"»r  low  i-siivshajio  1. 

l':.  K■r^a■«:lU  ihrii\  of  uIi^^^ll:ll  s:zo,  rarely  seen  hevond  the 
c'liiMiii.  lla>:i;s  tlv*-.  f mr  witii  fl'tu-Me  angles*  the  fifth  with  a 
triiritrr.vil  or  s.iiilitly  tx-.-avatoil  iipiK-r  siilo-  KailiaU  four  to  five 
'  ran  ly  -ix  t**  *evtMj  hy  fivr:  o«jiii'nr:i"ivcly  larjjo,  almost  of  eijual 
* :  zv.  A :  t  h f  I  h :  r •  1 ,  ft  'ii  r:  h ,  o r  fi  :*:  i i  |  •  i  hu«.  t he  rays  become  free, 
af:»  r  wlii-ii  iri»-y  •iivitlt-  o\u-\\  oa\  h  'ini^ion  giving  off  the  true 
ani>.  Ann*  \»-ry  -!ii»rt,  l»ranii:ii..:  on»v  or  twice,  dispojkil  in 
r! "!'•!<.•  r-  at  tht'  i-xtii'nr.tit"i.  anl  in  '••>n»i.'  sjKvioi  along  their  slilos 
aNij:  0'iiii|itt«i:4l  of  >in^k'  v>in*iS  witii  waving  sutures  ami  deep 
ventnl  I'nrniw.  In  \Uv  anal  an-.i  tiu-rv  is  a  !»eries  of  from  three  to 
five  Vi-ry  narp^w.  .jn!\ilr:ini:ul:ir  i»!:i:»"»,  wliich  n-sts  upon  the  Irun- 
cat'il  or  ^lii^hlly  vx<>:ivatt>l  uppvr  >i-lc  of  the  basal,  and  forms  a 
•mall  lateral  prol>o>cis  as  in  Tix  »ri'iu^.     luterradials  three  to 
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twenty,  perhaps  more  in  some  species ;  the  first  one  large,  resting 
between  the  first  and  second  radials ;  the  succeeding  ones  smaller, 
rapidly  decreasing  in  size  and  thickness  upward,  and  having  an 
inward  curvature.  They  are  followed  by  verj'  minute,  irregular 
polygonal  plates,  which  form  the  interradial  portion  of  the  vault. 
The  radial  summit  areas  consist  of  two  rows  of  somewhat  larger 
plates,  alternately  arranged,  which  extend  to  the  ventral  covering 
of  the  free  rays,  and  probably  throughout  their  full  length.  In 
the  median  portion  of  the  vault,  there  are  six  rather  thin  but  large 
apical  dome  plates.  The  summit,  when  the  rays  are  extended,  is 
not  higher  than  the  top  of  the  second  radials;  general  surface  de- 
pressed. Column  heavy,  composed  of  very  thin  joints,  tapering 
rapidly  downward;  central  perforation  above  medium  size,  pen- 
tagonal. 

Ojiychocrinus  is  most  nearly  related  to  Taxocrinus^  with  which 
it  is  almost  identical  in  the  construction  of  the  anal  portions.  It 
diflfers,  however,  materially  in  the  free  rays,  the  arm  structure,  and 
its  greater  expansive  power. 

Lyon  and  Casseday  took  the  free  rays  to  be  arms,  and  the  true 
arms  to  be  pinnulfe.  These  authors  did  not  extend  the  genus  to 
brms  like  their  Forbesiocr.  ramulosus^  which  has  only  four  radials 
nstead  of  five,  as  stated  in  their  generic  formula,  though  that 
pecies  has  all  the  other  characters  of  the  genus. 

Hall  has  never  recognized  Onychocrinus  as  a  genus,  but  placed 
>.  asteriasformis^  a  typical  form,  under  Forbesiocr  inns.  Meek 
nd  Worthen,  evidently  considering  the  small  lateral  proboscis 
he  principal  distinction  between  Onychocrinus  and  Forbesiocr i- 
ns^  and  not  knowing  that  all  Taxocrini  have  it,  placed  all  species 
>f  this  group  in  which  they  observed  this  appendage  under  Ony^ 
hocrinus. 

Geographical  and  Geological  Distribution, — Onychocrinus  has 
>een  found  only  in  the  Subcarboniferous  of  Ireland  and  the  United 
States  ;  it  embraces  the  following  species ; — 

.861.  Onychoor.  asteriseformis  Hall.  (Forbesioor.  asterisBformis) ,  Desor.  New 
Crin.  Prelim,  Not.,  p.  9 ;  also  Boat.  Journ.  Nat.  Hist.,  toI.  vii  No.  2,  p. 
320.  Meek  and  Worth  OnyohoorinuB  asteriseformiB  Oeol.  Rep.,  Illinois, 
Tol.  ii.  p.  243.     Upper  Burlington  limest.     Burlington,  Iowa. 

1866.  Onychoor.  divereue  Meek  and  Worth.  Proceed.  Aoad.  Nat.  Sci.  Phila.,  p. 
256;  also  Oeol.  Rep.,  Illinois,  toI.  iii.  p.  492.  Upper  Burlington  limest. 
Burlington,  Iowa. 
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1859.  Onyohoor.  ezfealptns  Ljon  nod  Casiieday  (Tjpieiil  tpccUt).     Am.  Jom. 

6ci.,  Tol.  29,  p.  78.     Keokak  limeiit.     Hardin  Co.,  Kjr.,  and  Mnntgoaery 

Co.,  Ind.     Syjiom.  Onyohoer.  (Forbeiioer.)  Horwoodi  MmIc  and  WorU. 

Oeol.  Rep.,  Illinoiii,  vol.  ii.  p.  246,  pi.  17,  flg.  3. 
1875.  OnyehoorinuB  magnuB  W  or  then.     Oeol.  Rrp.,  Illinoii,  vol    tI.  p.  530,  pi. 

31,  fig.  5.     St.  Louiii  limept.     Monroe  Co.,  III. 
1861.  OnyohoorinuB  MonroenBiB  Meek  and  Worth.     (Forb«aioer.  Monrocmrif). 

Proceed.  Acad.  Nat.  Sci    Phila.,  p.  130.     1866,  Onyohocr.  Mo&rOMllU,  HI. 

Geol.  Rep.,  vol.  ii.  p.  244,  pi.  17,  fig.  7.     Keokuk  limeet     Monroe  Co., 

Illinois. 
4^1846.  Onyohoor.  polydaetyluB  McCoy.    (Taxoor.  polydaetyloB.)    Synopa.  Carb., 

Ireland,  p.  178,  pi.  24,  fig.  7.     Bubcarbon.     Ireland. 
4^1859.  Onyohoer.  ramnloBUS  Lyon  and  Cats.     (Forbedoer.  ramuloBiu  L.  and  C, 

not  Hall),  Am.  Journ.  Sci.,  rol.  28,  p.  235      Keokuk  liioett.     Montgomery 

Co.,  Ind. 

10.  KIPTEKOCRIinJB  Wachfmuth. 

1808.  Proceod.  Acad.  Nat.  Sci.  Phila.,  p.  341. 
1873.  (itol.  Hep.  Illinois,  vol.  v.  p.  434. 

Tliin  goiHis  was  originally  referred  b}*  its  author  to  the  Ctjntho' 
rriuida^  with  which,  indeed,  it  agrees  in  some  of  its  )>e<:uHaritii*8, 
but  a  full  understanding  of  the  true  nature  of  its  structure  sbowi 
that  it  must  be  ciassifled  with  the  Irhthyovrinidfe,  The  nutnlier 
of  plates  wiuch  constitute  the  proximal  ring  was  not  then,  nor  if 
now,  ascertained  with  certainty,  owing  to  the  fact  that  they  ex- 
tend but  slightly  beyond  the  column,  and,  though  we  are  inclined 
to  think  there  are  but  three,  we  cannot  as  yet  assert  it  positively. 
The  first  radials  in  some  points  resemble  tho^e  of  Cyathovrinu*^ 
being  exceptionally  large  for  the  Irhthyorrinidm,  The}*  have  al>ove 
a  deep  rounded  sinus  for  the  reception  of  the«econd  radials,  on  each 
si<le  of  which,  the  upper  margin  of  the  plate  is  nearly*  straight  and 
not  incurvt^l.  The  latter  jwculiarity,  which  was  noticed  in  the 
original  description,  suggests  the  presence  of  an  interradial  struc- 
ture,  and  the  continuance  of  the  body  between  the  so-called  free 
radials,  otherwise  this  part  would  have  to  be  more  inflec*te«i  for 
the  support  of  the  dome.  That  an  interradial  structure  existed 
in  the  genus,  is  plainly  seen  in  a  specimen  of  N,  Warhttmuthi  M. 
and  W.,  now  In'fore  us,  frotn  which  we  infer  that  the  interradials 
extend  most  probably  even  to  the  succeeding  order.  This  struc- 
ture alone  would  be  suHlcient  to  place  Xiptrmrrinus  among  the 
Iththynrrinidtf^  but  it  has  also  the  i>eculiar  lunulatc  second  ra- 
dials,  the  waving  sutures,  anil  strongly  marked  sinuosities  of  the 
arm   plates,  and  apparently  no  proboscis,  not  even   a  vestige  of 
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that  organ  having  been  discovered,  though  we  had  occasion  to 
examine  on  this  point  some  remarkably  perfect  specimens. 

Remsed  Generic  DiagnoHs, — Body,  with  arms  included,  short; 
the  five  rays  equilateral  ;  arms  divergent.  Plates  of  calyx  un- 
asually  thin,  and,  as  far  as  the  top  of  the  first  radials,  forming  a 
basin  or  depressed  cup  composed  of  immovable  plates.  Succeed- 
ing plates,  though  connected  laterally,  movable. 

Underbasals   small,  scarcely   extending   beyond    the   column. 
Basals  much  smaller  than  the   first  radials,  all  pentangular  and 
of  equal  size.     Radials  three  to  four  by  five.     First  radials  com- 
paratively much  larger  than  in  any  other  genus  of  this  family ; 
articulating  face  concave,  and  occupying  less  than  one-half  the 
width  of  the  plate ;  the  upper  margins  on  both  sides  of  the  scar 
nearly  straight,  almost  horizontal,  scarcely  inflected,  and  support- 
ing the  interradial   portions  which  are  rarely  preserved,  leaving 
in  their  place,  in  the  fossil,  a  wide,  open  space  between  the  rays. 
Second  and  third  radials  short,  often  three  or  four  times  wider 
than  high,  lunuJate,  resting  in  the  concavity  of  the  preceding 
plate ;  the  bifurcating  plate  almost  triangular.     Succeeding  order 
of  plates  constructed  like  those  of  the  arm,  only  larger,  all  of 
them  much  wider  than  high,  rounded  on  the  back,  with  distinct 
waving   sutures   showing   deep    sinuosities    when   the   arms   are 
closed,  and  indicating  a  great  mobility  in   these  parts.     Arms 
divergent,  tapering  gradually;    pinnulse  unknown.      No  interra- 
dials'  to  the  top  of  the  first  radials,  but  the  succeeding  radials,  and 
probably  the  first  plate  of  the  next  order,  connected  by  an  inter- 
radial integument,  the  true  nature  of  which  has  not  been  fully 
ascertained,  being  probably  similar  to  that   in    Taxocrinus^  but 
composed  of  larger  plates.     Column  round,  thick',  composed  near 
the  calyx  of  narrow  joints. 

Only  two  species  are  known,  and  both  are  from  the  Burlington 
limestone : — 

1873.  Nipterocrinus  arboreus  Worfcben.  Qeol.  Rep.  Illinois,  rol.  r.  p.  436,  pi.  4, 
fig.  8.     Lower  Burlington  limest.     Burlington,  Iowa. 

1868.  NipteroerinuB  Waehsmatlii  Meek  nnd  Worth.  (Type  of  the  genus.)  Pro- 
ceed. Acad.  Nat.  Sci.  Pbila.,  p  341  ;  also  Geol.  Rep.  Illinois,  toI.  v.  p.  435, 
pi.  2,  fig.  4.     Upper  Burlington  limest.     Burlington,  Iowa. 
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11.  RHOPALOCRIinJS  nor.  gen. 
(PMr«x«r,  a  club,  KfTm,  a  lily.) 

Schultzc,  in  hi.s  Monogr.  d.  Echinod.  d.  Eifl.  Kalkcs,  p.  39,  d6> 
scril>cs  a  form  under  the  name  of  Taxocrinutt  gracilis,  which  is 
very  interesting,  inasmuch  as  it  combines,  to  some  extent,  the 
cliaraoters  of  several  families.  There  are  only  five  arms,  which 
remain  simple  throughout  their  entire  length,  forming  a  straight 
line  with  the  radials — a  peculiarity  found  in  no  other  genus  of  the 
Ichthyncri'  idfe.  This  attracted  the  attention  of  Schultze,  who 
suggested  either  a  modification  of  the  genus  Taxocrinus^  so  as  to 
admit  this  species,  or  the  recognition  of  a  new  genus.  In  the 
former  proposition  we  cannot  concur,  as  it  seems  to  us  we  must 
admit  such  peculiarities  as  exist  in  this  species  to  be  generic  dis- 
tinctions, or  throw  all  forms  of  the  Ichthyocrinidae  into  a  single 
genus.  As  to  this  genus,  we  even  entertain  some  donbts  whether 
it  belongs  to  the  same  family. 

Our  giMuis  lihopalocrinusi^  with  R.  (  Taxocr.)  gracilin  Schultze, 
ns  type,  ai^rees  in  general  form  rather  with  Cuprettsocrinua^  Sym- 
bothocrhiuti  and  GrophwcrinuH — representing  as  many  distinct 
families — than  with  Taxocrinus;  but  it  differs  from  all  of  them  in 
having  a  series  of  small  plates  inclosed  Iwtween  the  rays.  These 
plates,  which  Schultze  calls  *'  interbrachials,"  fill  up,  according  to 
his  description,  ^Hhe  interme<liate  spaces  to  the  top  of  the  second 
radials/'  Iwing  thus  included  within  the  body.  If  we  were  .sure 
that  this  was  the  case,  we  should,  notwithstanding  the  simple 
arm  structure,  place  Ifhopahfcrinns^  without  hesitation,  under  the 
L'hfhyorrinulw:  but,  as  it  is,  the  preservation  of  these  parts  is 
not  so  satisfactory  as  to  exclude  another  interpretation.  The  so- 
called  interbrachial  plates  are  seen  only  in  one  interradial  space, 
and,  as  all  successive  plates  from  the  radials  to  the  tips  of  the  arms 
have  the  same  form  (with  the  exception  of  the  first  one,  which  is 
three  to  four  times  shorter,  but  otherwise  similar),  and  an  almost 
circular  articulating  surface,  which  has  never  been  observed  in 
plates  forming  part  of  the  ImhIv,  it  seems  ciuite  |K>8sible  that  all 
branches  were  free,  and  that  the  small  plates  were  de|>osit4Hi 
acridentally,  Ikmu^;  either  plates  of  the  vault,  or  perhaps  remains 
of  the   pieces  which  once   covere<l   the  arm    furrows.*      This  of 

■  The  ty|>o  8|)ecinirn  with  Dr.  L.  Schultze's  entire  oollecUon  it  now  ia 
(he  MuH4>uiii  of  C'oniiMir.  Zoology  at  Cambridge. 
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course  would  remove  Rhopalocrinus  from  the  Ichihyocrinidse^ 
and  bring  it  in  close  relation  with  such  genera  as  Symbathocrinua 
and  Pisocrinus^  with  which  it  agrees  in  its  arm  structure  and  in 
the  narrow  proboscis,  which  probably  extended  in  those  genera  to 
the  extremities  of  the  arms. 

We  propose  the  following  generic  diagnosis :  General  form  of 
bod^*^,  including  arms,  subclavate,  with  bilateral  symmetry;  plates 
heavy.  Underbasals  three,  scarcely  visible  beyond  the  column. 
Basals  five,  four  of  them  equal,  regularl}'  pentangular,  the  fifth 
much  higher,  becoming  narrower  toward  the  top,  truncated  above 
for  the  accommodation  of  the  proboscis.  Radials  placed  in  a 
direct  line  with  the  arms ;  one  ring  only  constituting  a  part  of  the 
Bolid  body,  all  succeeding  ones  be  ng  more  or  less  movable.  First 
radial  large,  heavy,  the  articulating  face  occupying  almost  the 
entire  width  of  the  plate,  circular,  facing  slightly  outward,  and 
perforated  with  an  opening  which  communicates  with  the  inte- 
rior body  and  with  a  passage  toward  the  dorsal  side  of  the  arms. 
Second  radials,  or  first  brachial  plates,  wide  but  short,  evidently 
movable,  probably  connected  interradially  (between  the  rays)  by 
small  polygonal  plates.  Succeeding  plates  all  of  the  same  width 
and  form  as  those  of  the  preceding  ring ;  their  height,  however, 
three  or  four  times  greater.  Arms  five,  simple  throughout,  and 
closel}'  resembling  those  of  Symbaihocrinus ;  length  unknown,  of 
almost  uniform  size  up  to  the  sixth  plate.  Ambulacral  furrow 
covered  by  two  rows  of  plates  roofed  together,  with  the  median 
line  elevated.  Anal  area  supporting  a  lateral  proboscis  similar 
to  that  of  Onychocrinus^  but  heavier,  and  probably  extending  up 
to  the  top  of  the  arms,  as  in  Symbaihocrinus.  Interradial  spaces 
apparently  filled  by  very  small,  uneven  polygonal  plates  up  to  the 
second  brachial.  Column  large,  almost  cylindrical,  and  composed 
of  larger  and  smaller  joints  near  the  body. 

The  only  known  species  is — 

*1866.  Rhopaloeriniui  graoilis  Schultze.  (Taxoor.  graoilis  SchuUze,  not  Taxoor. 
graoilis  Meek  and  Worth.)  Monogr.  Eohinod.  Eifl.  Kalkes,  p.  39,  pi.  4, 
figs.  3,  3  a.     Devonian.     Eifel,  Germ. 
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Family  II.— OYATHOORINIDJE. 

The  Cyathocrinidae  represent  not  only  one  of  the  largest  but 
also  one  of  the  earliest  groups  of  the  Palseocrinoidea,  and  they 
survived  every  other  family  of  that  sub-order. 

J.  S.  Miller,  the  author  of  Poteriocrinus  and  Cyaihocrinus^  the 
two  principal  genera,  placed  tlie  former  among  the  Semiartlcalata 
and  the  latter  under  the  Inarticulata,  which  he  understood  to  re- 
present two  distinct  families.  Poteriocrinus^  according  to  his 
views,  had  the  plates  of  the  calyx  articulating  imperfectly  with 
each  other,  while  the  plates  of  CyalhocrinuB  were  closely  Joined 
by  sutures  lined  with  muscular  integument.  It  is  unnecessary  to 
examine  Miller's  divisions  in  detail,  as  they  are  based  upon  theory 
and  incorrect  observation,  as  is  further  shown  b}'  the  fact  that  un- 
der the  Inarticulata  he  united  Cyathocrinus  with  ActinocrinuM^ 
Bhodocrinus  and  Platycrinus^  which  are  of  course  totally  dis- 
tinct. 

Thorn.  Austin's  classification  (1843,  Rec.  and  Foss.  Crin.)  is 
equally  unsatisfactory.  He  followed  Miller  in  separating  Cyatho- 
crinuis  and  Poteriocrinus  into  two  distinct  families,  placing  the 
former  among  the  Platycrinidte,  and  including  therein  Caryocri" 
nuit;  and  Poteriocrinus  with  Symbathocrinus  among  the  Poterlo- 
crinidte.  The  former  group  is  based  simply  u[H}n  the  presence  of 
but  few  plates  in  the  cal3'x.  In  tlie  Poteriocrinidae,  according  to 
Austin,  ^*the  lower  series  of  plates  surrounding  the  body,  rest  on 
and  articulate  on  the  su|K'rior  columnar  joint,  which  also  articu- 
lates b}'  radiating  striae  to  the  concealed  dorso-central  (basal) 
plate.'*  Hy  the  ^^  concealed  dorso-central  plate'' Austin  meant  a 
little  tripartite  plate,  which  he  and  Phillips  supposed  they  hail 
discovered  in  Poteriocrinus  within  the  ring  of  the  underhasals, 
hut  which  has  been  seen  by  nobody  else,  and  in  fact  does  not 
exist.  The  radiating  strife,  however,  are  found  between  the  calyx 
and  column,  and  all  along  the  latter  between  the  joints  in  all  pe- 
dunculate Crinoi<l8.  His  disposition  of  Cyathocrinus  is  no 
l)cttt*r,  as  he  arranges  it  in  the  same  family  with  Caryocrit\un^ 
whirli  is  a  Cystidean.  With  our  present  knowledge  it  is  evident 
that  AuHtin*s  divisions  are  wholly  arbitrary,  and  not  accortltng 
to  nature. 

The  noxt  attempt  at  classification  was  made  by  Prof.  Roemer 
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1855,  Lethsea  Geognostica,  Ausgabe  III.,  Period  I.),  who  went 
o  the  opposite  extreme  by  uniting  Miller's  typical  species  of 
lyathocrinus  with  Poteriocrinus^  and  placing  the  latter  with 
Woodocrinus^  Homocrinus,  Dendrocrinus,  Mespil  jcrinus^  and 
Thysanocrinus  under  the  Poteriocrinidse.  It  has  been  explained 
Isewhfere  that  Roemer  adopted  the  generic  name  Cyathocrinus 
f  ith  Miller's  Cyathocrinus  tuherculatus  as  type  for  another  group 
►f  Crinoids,  which  had  been  previously  separated  by  Phillips 
inder  Taxocrinus,  and  ranged  these  with  Ichthyocrinus  and  a 
lumber  of  other  genera  under  the  family  name  "  Cyathocrinidae." 
t  will  thus  be  understood  that  Rocmer's  Cyathocrinidae  really 
epresent  our  Ichthyocrinidse,  and  his  Poteriocrinidae  our  Cyatho- 
crinidae. He  united  in  the  former  an  assemblage  of  very  distinct 
groups,  and  among  his  Poteriocrinidae  are  found  Mespilocrinus, 
v^hich,  as  we  believe,  belongs  to  the  Ichthyocrinidae,  and  Thysa- 
locn'wus,  which  is  distinct  from  any  of  these  families. 

Angelin,  in  his  systematic  arrangement  of  the  Gotland  Crinoids 
Iconogr.  Crin.  Suec),  very  correctly  places  Sicyocrinus^  Eus- 
yirocrinus^  Ophiocrinus^  and  Bolryocrinus  among  the  Cyathocri- 
lidse ;  but  Gissocrinus,  which  closely  agrees  with  Cyathocrinus^ 
except  in  having  three  underbasals  instead  of  five,  be  classes  (ap- 
parently on  account  of  this  structure  alone)  with  the  Forbesio- 
3rinidae.  We  have  already,  in  our  introductory  remarks,  noted 
the  diflSculty  of  classifying  the  genera  according  to  the  number 
3f  proximal  plates,  and  in  Gissocrinus  we  have  a  good  example 
Df  this. 

A  close  and  comparative  study  of  the  genera  Cyathocrinus  and 
Poteriocrinus  has  convinced  us  that,  though  the  two  are  very  dis- 
tinct genericall}',  they  are,  as  between  themselves  and  in  connec- 
tion witii  many  other  genera,  united  by  very  important  structural 
features,  and  by  right  ought  to  be  regarded  as  of  one  family. 
They  all  agree — 

1.  In  having  large  oral  plates  supporting  the  ambulacral  grooves 
and  covering  the  ventral  disc,  but  leaving  an  opening  at  the  oral 
centre,  which  is  perfectly  covered  by  the  apical  dome  plates. 
Food  grooves  along  the  vault  closed  by  two  rows  of  alternating 
pieces. 

2.  In  the  presence  of  a  porous  ventral  sac,  located  posteriorly, 
and  closed  at  the  top,  in  which  the  anal  functions  were  subordi- 
nate to  other  offices,  probably  in  connection  with  respiration  and 
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perhaps  reproduction.    Anal  opening  rarely  observed,  evidently 
lateral — not  posterior — and  low  down. 

3.  In  having  the  calyx  constructed  of  only  three  rings  of  plates 
alternating  with  each  other.  Proximal  or  underbasal  plates  some- 
times imperfectly  developed  or  even  wanting ;  the  plates  of  this 
order  rarely  anchylosed.  No  Interradials,  but  anal  plates  gener- 
ally found  within  the  calyx. 

These  are  the  dominant  characters  upon  which  we  propose  to 
establish  the  Cyathocrinidee  as  a  family. 

An  attempt  to  subdivide  this  family  by  means  of  differences  in 
the  construction  of  the  anal  area  and  presence  or  absence  of  pin- 
nulae  into  two  groups,  represented  by  Poieriocrinus  and  Cyatho- 
crinus^  proved  unsuccessful.  It  is  true  the  two  typical  genera 
are  well  distinguished  by  these  characters,  and  most  genera  from 
the  Carboniferous  might  readily  be  separated  in  this  way ;  but  it 
would  be  very  difHcult  with  the  Silurian  genera,  in  which  the 
anal  area  is  imperfectly  developed.  Such  a  division  might  pos- 
sibly be  established  if  we  had  before  us  the  living  types  instead 
of  fossils,  and  it  is  very  likely  that  the  earlier  forms,  which  include 
Heterocrinua^  locrinus^  Dendrocrinus^  Carabocrinus^  Hybocru 
nu8j  and  Anomalocrinus^  in  which  the  proximal  plates  or  under- 
basals  are  as  yet  very  small  and  scarcely  visible,  might  also  be 
arranged  in  a  division  by  themselves.  So,  too,  Woodocrinntf^ 
Zeacrinus^  Hydreionocrinus^  and  Coeliocrinus  are  well  charac- 
terized by  their  enormous  balloon-shaped  ventral  sac;  and  in  like 
manner  Eupachycrinus^  Erisocrinus^  and  Stemmatocrinus^  by  the 
dwarfing  of  the  same  organ  to  its  minimum  size,  represent  a 
transition  in  the  direction  of  the  Encrinidae.  All  these  groups 
apparently  have  some  claim  to  be  classed  independently,  but  in 
doing  so  we  should  rather  increase  than  diminish  the  difficulties 
before  us,  and  gain  nothing  in  the  end.  The  genera  are  so  closely 
linked  together,  and  shade  so  easily  from  one  to  another,  and 
from  one  group  into  another,  that  a  satisfactory  separation  is 
next  to  impossible.  But,  in  order  to  facilitate  the  comparative 
study  of  the  genera,  we  have  arranged  them  S3'stematically  in 
such  a  manner  that  allied  types  are  brought  together  in  the  order 
in  which  they  pass  into  one  another,  and  we  are  confident  that 
this  arrangement  will  materially  assist  in  the  recognition  of  the 
genera. 

The  following  is  the  list : — 
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C7ATHOCRINID2].> 

Earlier  or  embryonic  types : — 

.  Heterocrinus  Hall.  4.  Hybocrinua  Billings. 

I.  locrinus  Hall.  Subgenus  Homocrinua  Hall. 

i.  Anomalocrinus  Meek  &  Worth.        5.  Dendroerinus  Hall. 

Typical  Cyathocrinidae: — 

6.  Cyathocrinus  Miller.  11.  Ophiocrinus  Angelin. 

7.  Lecythocrinus  Zittel  (J.  MUller).  12.  Botryocrinus  Angelin. 

8.  Oitsocrinus  Angelin.  Subgenus  Sicyocrinus  Angl. 

9.  Araehnocrinui  Meek  &  Worth.  13.  Baryerinus  Wachsmuth. 
.0.    Vasocrinus  Lyon. 

Foteriocrinus  type: — 

L4.  Foteriocrinus  Miller.  Subgenus  Decadocrinus 
Subgenus  Scaphiocrinus  Hall  W.  &  Spr. 

(modified  by  W.  &  Spr.).      15.  Graphiocrinus  de  Kon.&  Leh. 

Subgenus  Parisocrinus  W.  &Spr.  Subgenus  Bursaerinus 
Subgenus  Fachylocrinus  Meek  &  Worth. 

W.  &  Spr.  Subgenus  (?)  Fhialocrinua 
Subgenus  Scytalocrinus  W.  &  Spr.  Trautschold. 

*  Since  writing  our  classification,  Prof.  Zittel  of  Munich,  with  whom  we 
lave  exchanged  notes  informs  us  that  he  has  separated  the  genera  which 
nre  have  united  under  Cyathocrinidee  into  four  families.  (Handbuch  der 
Petrefactenkunde,  3te  Lieferung,  now  in  press.) 

1.  ilyl)ocrima8B      /  without  pinnulae,  arms  covered  with  plates. 

2.  Cyathocrinidae  S  ^  ' 

8.  Poteriocrinidae  \  ^.x.  ^s„„„i^ 
.  >  with  pinnulsB. 

4.  HeterocrinidsB   > 

We  doubt  whether  this  division  can  be  maintained  practically.  Hetero- 
irinui  is  certainly  more  closely  related  to  Uyboerinus,  which  he  disposes 
mder  a  separate  family,  than  to  Qraphiocrinus,  Fhilocritiua,  Eriaocrinus, 
md  Stemmatocrinua  with  which  he  groups  it.  The  variety  of  Foteriocrinus^ 
MThich  we  have  proposed  to  call  Scytalocrinus,  has  such  close  affinities  to 
Qraphiocrinus  that  it  might  well  be  doubted  whether  it  would  be  considered 
IS  a  subgenus  of  Foteriocrinus  or  Qraphiocrinus,  If  a  division  of  the  Cya- 
hocrinidsB  should  prove  desirable,  it  would  seem  to  us  more  natural  to  bring 
ogether  Heterocrinus  with  Hybocrinus  and  Anomalocrinus^  and  to  place 
Qraphiocrinus  and  allied  genera  under  the  PoteriocrinidsB ;  but  this  would 
Qterfere  with  the  division  according  to  pinnulse.  The  difficulties  in  the 
ray  of  a  subdivision,  which  we  have  discussed  at  length  in  our  general 
emarks  on  the  family,  do  not  seem  to  us  to  be  obviated  by  the  proposed 
rrangement  of  our  distinguished  colaborer. 
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Zeacrinus  type: — 

10.    Woodocrinui  de  Koninck. 
17.  Zeaerinut  Troost. 


18.  Hydreionoerinui  de  Koninck. 
8ubgenu8(?)  CiBlioerinuM  White. 


Transition  forms  toward  Encrinus: — 

10.  Eupachyerinun  Jdeek&  Worth.        21.  SiemmatoerinuM  TnjiXBckkoid. 
20.  ErUocrinus  Meek  &  Worth. 

Genera  insufficiently  known : — 

23.  Eu»pirocrinu%  Angelin.  25.  Paehyocrinu$  Billingf. 

23.  Carabocrinus  Billings.  26.  Myelodaciylu$  Hall. 

24.  Cyriidoerinu*  Angelin. 

In  some  species  of  Heterocrinus^  one  of  the  oldest  of  known 
genera,  tlie  underbasals  or  proximal  plates  are  apparently  want- 
ing;  in  otliers  they  are  so  imperfectly  developed  that  Meek  did 
not  think  proper  to  recognize  them  by  the  usual  term,  but  called 
them  sub-basals.  If  it  happens  that  these  plates  are  absent,  as 
seems  to  be  8on«etimes  the  case,  in  species  which  apparently  belong 
to  the  same  genus,  it  would  seem  improper  to  separate  Hrtero- 
crinuH  on  that  ground  alone,  and  this  consideration  has  inducetl 
us  also  to  place  in  this  famil}',  at  least  for  the  present,  the  allied 
genera  Hybocrinus  and  Anomalocrinus^  in  which  as  3'et  no  trace 
of  these  plates  has  been  discovered,  but  which  otherwise  have  all 
the  characters  of  the  typical  Cyathocrinidte.  The  family  re» 
lations  as  to  these  genera  are  not  altogether  clear,  and  it  will  re» 
quire  further  study  and  lK*tter  material  before  we  can  ex|)ect  to 
understand  them  fully.  For  the  present  we  will  content  ourselves 
with  drawing  attention  to  some  peculiarities  in  the  structure  of 
these  earl}'  Crinoids  in  hope  that  it  may  lead  eventually  to  in* 
teresting  results. 

We  find  that  in  Poteriocrinus^  Zeacrinus^  and  in  fact  in  all  typi* 
cul  C3'athocrinidie  in  which  columnar  or  radicular  cyrrhi  have 
l>een  observed,  these  appendages  are  radially  situated.  This  is 
best  observed  and  traced  in  s|)ecies  with  a  pentagonal  stem, 
wherein  the  direction  can  be  noted  even  in  fragmentary  pieces. 
The  cirrhi  here  occur  always  along  the  lateral  faces,  and  in  tlie 
last-named  genera,  so  far  as  observed,  they  are  always  radial, 
wliile  the  acute  angles  which  are  forme<l  into  elevate<l  ridges  along 
the  c<ihimn  are  interradial.  The  very  op))Osite  is  the  case  in 
Ifrternrrinus  and  LjcrinuH^  in  which  the  cirrlii  are  interradial,  and 
the  ridges  of  the  column  radial,  exactly  as  in  BelemnocrinuHj  and 
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apparently  in  the  Actinocrinidae  and  Platycrinidae.  This  might 
lave  induced  us  to  place  Heterocrinus  and  locrinus  in  a  separate 
livision  along  witli  ffybocrinus  and  Anomalocrinus^  which  latter 
,wo  evidently  belong  to  the  same  group,  if  we  had  not  discovered 
ihat  the  same  diversity  of  structure  apparently  exists  in  species 
>f  another  family.  In  all  Pentacrini^  recent  or  fossil,  that  have 
^ome  under  our  observation,  the  cirrhi  are  radial  and  the  ridges 
interradial,  with  the  exception  of  Pentacrinus  Johnsoni^  in  which 
according  to  Austin's  figure  (Rec.and  Foss.  Crin.,  PL  15,  Fig.  i.) 
the  cirrhi  are  situated  interradially  as  in  locrinus.  Owing  to 
this  interesting  coincidence,  and  also  to  the  fact  that  in  Dendro- 
crinus^  which  in  many  respects  closely  resembles  Heterocrinus 
and  its  above-named  associates,  this  columnar  structure  is  the 
same  as  in  all  typical  genera,  we  have  retained  these  genera 
for  the  present  in  this  family.  We  also  retain  those  genera  iu 
which  the  five  iinderbasals  are  metamorphosed  into  three,  as  in 
Oissocrinus^  contrary  to  Angelin  and  Zittel,  or  into  a  single  plate, 
as  in  Slemmalocrinus^  provided  they  otherwise  agree  with  the 
family. 

In  the  Cyathocrinidse,  the  anal  area,  though  constructed  of  com- 
paratively few  plates,  affords  most  excellent  generic  distinctions  in 
their  arrangement.  We  note  two  principal  forms;  the  one,  which 
we  may  call  the  Poteriocrinus  form — as  it  is  best  illustrated  in 
that  genus — is  generally  composed  of  three  plates  in  the  calyx, 
which  are  arranged  unsymmetrically  and  always  directed  toward 
the  right  side  of  the  body;  the  other,  or  Cyathocrinus  anal 
arrangement,  with  a  bilateral  symmetry,  consists  of  a  single  plate, 
which  rests  upon  the  truncate  posterior  basal.  The  former  oscurs 
in  connection  with  regular  pinnulae  along  the  arms;  in  the  latter 
the  arm  furrows  are  covered  by  small  alternate  pieces  and  the 
pinnulse  are  wanting. 

There  is  scarcely  any  diflSculty  in  referring  all  C3-athocrinidfle, 
from  the  Upper  Silurian  to  the  close  of  the  Carboniferous,  to  one 
of  those  two  groups,  though  the  anal  plates  vary  in  form  more  or 
less  in  every  genus.  In  genera  from  the  Lower  Silurian  this 
is  more  difiScult.  Yet  there  appears  to  exist  even  among  the 
latter  and  in  connection  with  all  others,  an  easy  gradation  which 
indicates  that  both  forms  had  very  probably  the  same  origin,  and 
that  the  later  ones  were  gradually  developed  from  the  earlier 
Silurian  typed. 
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Lookiog  first  at  the  sobgenos  locrinu^^  ooe  of  the  eariietl 
known  forms  of  CrinoUls,  we  find  the  body  ap  to  the  top  of  the 
nidials  perfectly  eqnilatermU  all  basal  and  radial  plates  baring  the 
same  form ;  but  higher  up  this  symmetry  becomes  disturbed  by 
irregularities  in  the  disposition  of  the  brachial  plates.  There  are 
four  brachials  in  four  of  the  rays,  short  and  all  qoadrangnlar, 
while  the  right  posterior  radial  supports  a  peculiar  bifarcatiog 
plate  of  the  same  width  as  the  other  brachials  and  af^iarently 
similarly  articulated.  Its  right  sloping  side  supports  foar  bra- 
chials, its  left  a  nun^ber  of  large,  hcary,  almost  qoadrangnlar 
plates,  longitudinall}'  arranged,  rounded  on  the  back,  which  hare 
the  general  appearance  of  arm  plates,  and  such  they  hare  been 
taken  to  be  by  most  authors.  They  are,  however,  plates  of  a 
rather  strong  rentral  sac,  and  extend  to  its  full  length  forming  a 
highly  elevated  ridge  (PI.  16,  Fig.  3).  The  plates  are  bordered  on 
each  Hide  by  about  double  their  number  of  rather  delicate  pieces, 
altogether  diflTerent  and  transversely  arranged,  which  from  their 
peculiar  elongate  form  and  relative  position  resemble  pinnule  be> 
longing  to  an  appendage  that  lof>ks  like  an  arm.  Now  the  quea- 
tion  arises,  what  shall  we  call  the  bifurcating  plate  which  gives 
rise  both  to  the  right  posterior  ray  and  to  the  ventral  tube?  It 
was  certainly  a  movable  plate,  and  as  we  mentioned  before,  its 
mode  of  articulation  was  evidently  the  same  as  that  of  the  bm* 
chialH.  Shall  it  likewise  be  calle<l  a  brachial?  And  again,  was  not 
the  ventral  tul>e  here,  and  in  Crinoids  generally,  originally  n 
modified  arm?  This,  if  true,  would  at  once  explain  why  the  anal 
area  leans  always  toward  the  right  and  never  to  the  left  aide  of 
the  iKMly.  Is  the  plate,  on  the  contrary,  an  anal  plate?  If  ao,  the 
arms  in  that  ray  would  rest  u|)on  the  base  of  the  proboscis,  which 
is  not  very  probable.  That  it  is  a  brachial  with  interradial  func* 
tiouH,  iH  illustrated  in  other  genera.  In  D  ndrocrinus^  as  may 
be  seen,  PI.  ir>.  Fig.  5,  the  case  is  substantially  the  same,  but  In 
that  genus  a  regular  anal  plate  has  already  appeared  within  the 
calyx,  supporting  the  ventral  sac.  Here  four  of  the  radiah  are 
equal  instead  of  four  brachials,  and  the  fifth  is  a  compound  plate 
consisting  of  two  successive  plates  of  about  the  form  of  the  simple 
ones,  but  slightly  larger.  Nolxxl}'  can  doubt  that  here  lK>th  the 
up|>er  and  lower  sections  Of  the  compound  plate,  which  are  scpa- 
raled  by  a  horizontal  suture,  are  htrictly  radial.  Looking, however, 
at  Jlomocrinug^  Pi.  1(>,  Fig.  6,  it  will  be  found,  although  it  differs 
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from  Dendrocrinus  only  in  having  the  suture  between  the  sections 
of  the  compound  plate  sloping  instead  of  horizontal,  that  by  this 
in  itself  trifling  alteration,  which  required  no  modification  in  the 
form  or  construction  of  other  plates,  the  lower  portion  of  the 
original  compound  radial  became  transformed  into  an  anal  plate. 
This  was  the  first  step  towards  a  Poteronrinus  anal  arrangement, 
and  in  fact  to  complete  it  required  only  the  interposition  of  a 
third  small  plate  (PI.  16,  Fig.  t).  In  confirmation  of  this  idea  it  is 
very  significant  that  DendrocrinuH  is  essentially  a  Lower  Silurian 
genus,  that  Homocrinus  is  restricted  to  the  Niagara  group,  and 
Poteriocrinus  is  pre-eminently  a  subcarboniferous  form. 

The  step  from  Dendrocrinus  to  Cyathocrinus  (PI.  16,  Fig.  8) 
was  equally  simple,  and  required  only  the  consolidation  of  the 
compound  plate  into  one,  the  simple  anal  plate  being  already 
developed  in  the  former.     Sometimes,  however,  in  genera  wherein 
otherwise  the  Cyathocrinus  anal  arrangement  prevails,  there  is 
found  alongside  of  the  single  anal  plate  in  some  species — occa- 
sionally only  in  a  few  specimens,  and  in  Barycrinus  and  Botryo- 
crinus  almost  as  a  rule — a  supplementary  anal  piece  obliquely  in- 
terposed toward  the  right  side,  standing  as  a  witness  to  the  com- 
mon origin  of  this  and  all  anal  plates.     That  there  has  never  been 
observed  a  single  instance  in  which  the  anal  area  was  directed 
toward  the  left — not  even  an  abnormal  case — is  most  significant, 
and  is  strong  evidence  in  favor  of  our  opinion,  that  the  ventral 
Sac  originated  in  the  right  posterior  ray.     It  proves  also  that  the 
modifications  which  we  have  mentioned  as  taking  place  in  the 
Hamily  in  geological  succession,  are  occasionally  found  within  the 
Limits  of  a  genus. 

It  is  to  be  regretted  that  the  ventral  sac,  owing  to  its  position, 
bidden  between  the  arms,  is  so  rarely  observed.  A  better  know- 
Ledge  of  this  organ,  we  have  no  doubt,  would  enable  us  to  base 
upon  it  excellent  generic  distinctions,  and  it  might  perhaps  assist 
in  establishing  subdivisions  in  this  family.  Very  little  is  known, 
for  instance,  of  the  distribution  and  position  of  the  pores  and 
lissures,  of  the  anal  opening,  etc.,  and  nothing  as  to  its  internal 
ororanization.  * 

In  the  Lower  Silurian  the  ventral  snc  attained  large  dimensions. 
In  the  age  of  the  Niagara  group.  Upper  Silurian,  it  became  re- 
markable for  its  singular  form,  in  some  genera  coiling  upon  itself, 
or  bending  in  all  directions.    In  the  Devonian  and  earlier  Subcar- 
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boniferous  it  attained  the  maximum  in  length,  and  the  cylindricml 
form  prevails,  but  this  by  degrees  changed  into  the  club-shaped 
form,  from  which  in  the  succeeding  geological  epochs,  toward  the 
close  of  the  Subcarboniferous,  those  monstrous  balloon-shaped 
sacs  were  developed,  and  with  these,  as  if  a  culmination  had  l>een 
rcacheil,  the  family  actually  terminates.  The  few  forms  which 
still  survive  can  no  longer  be  considered  as  true  ty|>e8  of  the 
Cyathocrinido^.  They  are  of  a  type  prophetic  of  a  new  family 
which  is  soon  to  appear,  and  of  which  Encrinus  is  the  leading 
genus.  The  resemblance  of  Slemmatocrinus  to  Encrinwt  is  in* 
deed  so  strong  that  one  may  well  hesitate  in  which  of  the  two 
families  —  Cyathocrinidse  or  Encrinidse — it  should  be  classed. 
We  shouhl  probably  have  decided  in  favor  of  the  latter,  if  we  had 
seen  any  possibility  of  separating  Stemmatocrinua  from  i^t/po- 
chycrinusj  and  Eupachycrinus  from  Poteriocrinus^  and  so  on. 
The  only  real  difference  which  we  notice  between  the  two  is  that 
in  EncrinuH  the  three  rings  of  plates  which  form  the  cal3'x,  in  the 
Cyathocritiidie  constitute  an  almost  flat  disc,  or  so  shallow  a  cup 
that  there  would  be  no  space  for  a  visceral  cavity  if  covered  by 
solid  plates,  and,  as  no  trace  of  a  ventral  covering  has  ever  been 
ob8crve<l,  it  is  very  probable  that  Encrinus  belongs  to  the  Stoma* 
toorinoi<lea. 

The  free  floating  Agaasizocrinus  (Atftylocrinus  Roemer)  is  an* 
other  form,  in  regard  to  which  doubts  might  be  entertained 
whether  it  ought  not  to  be  ranked  with  the  Cyathocrinidae.  Ita 
younger  stage,  wherein  it  was  i)cdunculate,  agrees  well  in  general 
structure  with  Eupachyvrinu»^  and  is  very  appropriately  called 
the  Cyathocrinoid  form.  We  think  it  better,  however,  to  separate 
the  genus  b}'  itself,  as  in  the  case  of  PentacrinuB  and  Comaiula^ 
and  to  place  it  under  Ai<iytocrinid«  in  a  distinct  group. 

Oeneral  Family  Diagnosis, —  Calyx  com|)osed  of  only  three 
rings  of  plates  alternating  with  each  other,  each  ring  composed 
of  five  plates;  all  succeeding  plates  free.  The  proximal  ring  or 
underbasals  not  uufrequently  hidden  from  view  by  the  column, 
))erhaps  in  some  cases  wanting,  rarely  anchylosed  so  as  to  form 
three  ])lates  or  a  single  one.  The  plates  of  the  second  ring  gener* 
ally  varying  in  form,  the  posterior  one  frequently  truncate.  Those 
of  the  thinl  ring  or  the  radials,  more  or  less  pentagonal,  the  right 
posteri<»r  one  often  smaller  on  account  of  interposed  anal  plates. 
The  succeeding  order  of  plates  which  have  been  generally  desig* 
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ated  as  "  free  radials,"  but  for  which  we  have  adopted  the  term 
*■'  brachials/'  consists  of  one  to  two  or  more  by  five  plates  on  which 
Xhe  arms  originate. 

Arms  simple  or  branching,  comparatively  long;  either  provided 
'with  rather  strong  pinnulse,  alternately  arranged,  or,  in  the  ab- 
sence of  these,  the  ambulacral  groove  is  covered  with  two  rows 
of  alteraating  pieces,  more  or  less  wedge-shaped,  sometimes 
strongly  cuneiform,  and  interlocking. 

There  are  from  one  to  four  anal  plates  within  the  calyx.  Wiien 
there  is  a  single  anal,  the  symmetry  of  the  body  is  generally  bila- 
teral, but,  in  case  of  two  or  more,  the  form  is  irregular,  because 
the  plates  tend  obliquely  toward  the  right  side  of  the  body.  The 
anal  plates  support  a  ventral  sac,  which  is  cylindrical,  convoluted, 
club-  or  balloon-shaped,  and  which  occasionally  attains  immense 
proportions.  The  sac  is  bordered  with  rows  of  pores  or  fissures ; 
its  upper  extremity  closed,  so  far  as  observed  ;  the  anal  opening 
lateral.     Interradial  plates  proper  entirely  wanting. 

Calyx  surmounted  by  five  large  oral  plates,  with  a  central 
opening  between  them,  and  forming  at  their  sutures  five  shallow 
ambulacral  grooves  converging  toward  the  centre.  Central  open- 
ing covered  by  the  apical  dome  plates,  and  the  five  grooves  arciied 
over  by  two  rows  of  small  immovable  pieces,  alternate'y  arranged. 

Column  round  or  pentagonal. 

The  Cyathocrinidae  differ  from  the  Ichthyocrinidse  in  having  a 
solid  inflexible  vault,  built  up  of  oral  plates;  in  possessing  but  a 
single  radial  to  each  ray;  and  in  the  absence  of  interradial  plates. 

1.  HETEBOCBIinrS  Han. 
(Diagram  PI.  16,  Fig.  2.) 

1843.  Hall.    Geol.  Rep.  New  York,  vol.  i.  p.  278. 
1859.  Billings.    Geol.  Surv.  Canada,  Decade  IV.  p.  48. 

1865.  Meek  and  Worthen.     Proc.  Acad.  Nat.  Sci.  Phila.,  p.  147. 

1866.  Hall.    24th  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  p.  210. 
1873.  Meek.    Geol.  Surv.  Ohio.     Palseont.,  vol.  i.  p.  2. 

The  genus  Heterocrivus  varies  from  the  typical  Cyathocrinidae 
in  several  important  particulars  :  first,  in  the  apparent  absence  of 
underbasals  in  some  of  the  species ;  second,  in  certain  irregulari- 
ties in  the  radial  plates.  In  the  former  respect  it  agrees  with 
Hybocrinus  and  Anomalocrinus^  in  the  latter  with  Dendrocrinus. 

The  irregularities  in  the  radial  parts  seem  at  first  sight  to  be 
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totally  at  variance  with  tlie  elementary  plan  of  structure  in  the 
family,  as  the  calyx  here  appears  to  be  composed  of  more  than  five 
radial  plates,  some  of  the  rays  having  apparently  two  or  even  more. 
Looking  at  Diagram  PI.  16,  Fig.  2,  showing  the  arrangement  of 
plates  in  H.  simplex  Hall,  it  will  be  found  that  in  the  anterior 
and  right  posterior  rays,  there  are  three  plates  in  succession, 
whereas  there  arc  four  in  each  of  the  other  rays.  But  it  will  be 
also  observed  that  the  first  radial  plate  in  the  former  is  about 
equal  in  size  to  the  first  two  plates  combined  in  the  three  other 
rays.  It  is,  therefore,  not  unreasonable  to  suppose  that  the  two 
here  represent  a  compound  plate,  and  are  homologous  with  the 
single  radial  in  other  C3'athocrinid8e.  This  interpretation  fully 
restores  the  family  relations,  the  two  succeeding  plates  being  con* 
sidered  as  true  brachials.  A  similar  construction  exists  in  Den* 
drocrinus^  but  there  only  the  left  posterior  radial  is  compound. 

The  absence  of  underbasals  in  some  of  the  species  is  a  good 
illu8tration  of  our  view  that  the  underbasals  do  not  constitute 
principal  elements  in  the  structure  of  the  Palseocrinoidea,  but 
arc  merely  the  result  of  growth  and  development  in  geological 
time.  Even  Meek,  who  calls  the  proximal  plates  in  all  other 
genera  of  the  Cyathocriuidse  basals,  substitutes  for  those  of 
Heterocrinus  the  name  "subbasals." 

Generic  Diagnosis. — General  form  elongate  and  slender.  Calyx 
small,  subcyliudrical,  tai)eriug  but  slightly  from  the  column 
upward. 

Underbasals  minute,  in  some  species  almost  undeveloped,  and 
ap|)earing  externally  as  subtrigonal  points  at  the  lower  ends  of 
the  sutures  between  the  basals;  in  some  species  apparently 
wanting  entirely.  Basals  five,  subequal,  pentangular.  Radiaia 
irregular;  some  of  the  rays  difiering  from  those  of  other  genera 
in  having  compound  instead  of  simple  plates,  which  are  divided 
b}' horizontal  sutures;  up|)er  articulating  margin  straight.  The 
radiaU  are  succeeded  b}'  two  to  four  brachials,  quadrangular,  the 
upper  one  a  bifurcating  plate  and  supporting  the  arms. 

Arms  comparatively  long,  simple  or  branching,  composed  of 
single  Joints  with  almost  parallel  suture.  Pinnulse  heavy,  springing 
alternately  from  every  second  or  third  arm  plate. 

AnaU  not  supported  by  the  basals,  but  resting  upon  the  upper 
sloping  margins  of  the  adjoining  radials.  They  consist  of  a  single 
row  of  plates,  longitudinally  arranged,  the  outer  side  rounded 
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mnd  forming  a  prominent  ridge,  which  gives  the  appearance  of  an 
mrm. 

The  ventral  sac  in  this  genus  is  but  imperfectly  known,  but  it 
is  apparently  not  so  robust  as  in  locrinus.     Column  more  or  less 
pentagonal. 

The  genus  Eeterocrinus  is  known  exclusively  from  the  Lower 
Silurian,  and  has  been  found  only  in  America,  unless  Myelodacty- 
lus  (?)  heterocrinus  Angl.,  from  the  Upper  Silurian,  belongs  to  it. 
The  following  species  have  been  discovered ; — 

1859.    Heteroorinui  artiouloiui  Billings.     Oeol.  Rep.  Canada,  Deo.  iv.  p.  51,  pi. 

4,  fig.  8.     Trenton  limest.     Ottawa,  Cannda. 
18ftd.   Heteroor.  oonitriotui  Hall.     24th  Rep.  N.  Y.  State  Gab.  liat.  Hist.,  p.  210; 

also  Geol.  Surv.  Ohio,  PalsDont.,  vol.  i.  p.  3,  pi.  i.  figs.  10  a,  b.     Hadson 

River  Or.     Cincinnnti,  0. 
H.  oonitriotui  (var.)  oontraotui  Meek,  1873.    Geol.  Surv.  Ohio,  vol.  i.  p. 

4,  pi.  i.  fig.  11.     Ibid. 

ISftd.   Heteroor.  exilii  Hall.     24th  Rep.  N.  Y  State  Gab.  Nat.  Hist.,  p.  213,  pi.  5, 

fig.  16.     Hadson  River  Gr.     Cincinnati,  0. 
H.  ezilii  (var.)  eziguui  Meek,  1873.     Geol.  Surv.  Ohio,  Pal.,  vol.  i.  p.  5, 

pi.  1,  fig.  12.     Ibid. 
1843.   Heteroor.  heterodaotylui  Hall.     (Type  of  the  genas.)     Geol.  Rep.  N.  Y., 

vol.  i.  pi.  76,  fig.  11  a~o;  also  Geol.  Sarv.  Ohio,   Pal.,  vol.  i.  p.  12,  pi.  i. 

figs.  1  a,  b  (2  a,  b').     Hadson  River  Gr.     Ohio  and  New  York. 
1859.   Heteroor.  ineBqualii  Billings,  Geol.  Rep.  Canada,  Dec.  iv.  p.  51,  pi.  4,  fig. 

7.     Trenton  limest.     Ottawa,  Canada. 
1866.  Heteroor.  juvenii  Hall.     24th  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  p.  212,  pi. 

5,  figs.  9,  10 ;  also  Geol.  Rep.  Ohio,  Pal.,  vol.  i.  pi.  i.  figs.  3  a-c.     Hadson 
River  Gr.     Cincinnati,  0. 

1866.  Heteroor.  laxai  Hnll.     24th  Rep.  N.  Y.  State  Cnb.  Nat.  Hist.,  p.  211,  pi.  5, 

fi.;.  15 ;  also  Geol.  Rep.  Ohio,  Pal.,  vol.  i.  p.  14,  pi.  i.  figs.  8  a,  b.     Hadson 

River  Gr.    Cincinnati,  0. 
1843.   Heteroor.  lixnplex  Hall.   Geol.  Rep.  N.  Y.,  vol  i.  p.  280,  pi.  76,  figs.  2  a-d; 

also  Geol.  Surv.  Ohio,  Pal.,  vol.  i.  p.  7,  pi.  1.  figs.  4,  5  (6,  7?).     Hadson 

River  Gr.     Cincinnati,  0. 
Syn.  Heteroor.  Canadeniii  Billings,  1859.    Geol.  Rep.  Canada,  Deo.  iv.  p. 

48,  pi.  4,  fig.  5. 
1856.   Heteroor.  tennii  Billings,  Geol.  Rep.  Cannda,  p.  273;  also  Deo.  iv.  p.  50, 

pi.  4,  figs.  6  a,  b.    Trenton  limestone.     Ottawa  and  Montreal,  Canada. 

2    lOCRIinrS  Hall. 
(Diagram  PI.  16,  Fig.  8.) 

1866.   Desc.  New  Spec.  Crin.  by  J.  Hall,  p.  5  ;  reissued  ft  1872  in  the  24th 
Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  p.  210. 

Prof.  Hall,  in  re-describing  Heterocrinus  subcrassus  Meek  & 
Worth,  as  Heteroor,  (?)  polyxo^  made  use  of  the  name  locrinuB 
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for  a  subgenus.  It  seems  that  he  was  in  doubt  whether  locrinuM 
should  be  placed  with  Heterocrinus  or  Poteriocrinus^  as  he  sap- 
posed  these  two  genera  to  be  closel}'  related.  In  this  Hall  is  cer- 
tainly in  error,  since  a  close  comparison  proves  them  to  be  very 
distinct.  Neither  can  we  conceive  how  such  forms  as  locrinuM 
crassus  can  be  referred  to  Heterocrinus.  The  two  differ  essen- 
tially in  the  anal  arrangement,  and  in  the  form  and  construction 
of  the  radial  plates,  which  are  perfectly  symmetrical  and  simple 
in  the  former,  but  irregular  and  compound  in  the  latter.  Surh 
characters  have  heretofore  always  been  considered  of  generic  im- 
portance, and  we  accordingly  adopt  Prof.  Hall's  name  but  in  a  full 
generic  sensed  and  propose  for  the  genus  locrinus  the  following: — 

Generic  Diagnosis. — General  appearance  somewhat  similar  to 
Pentacrinus;  comparatively  larger  than  Heterocrinus ;  arms 
longer  and  more  frequently  bifurcating;  calyx  more  broadly 
spreading,  and  perfectly  S3'mmetrical  up  to  the  top  of  the  radiaN, 
giving  the  form  of  a  short,  inverted,  pentagonal  pyramid  with 
the  five  sides  deeply  concave. 

Underbasals  undeveloped.  Basals  small,  pentagonal.  Radials 
comparatively  large,  strong,  all  pentagonal,  and  of  the  same 
height;  their  upi)er  margins  truncated  for  nearly  their  entire 
breadth  for  the  junction  of  the  succee<ling  pieces.  Brachials 
threi'!  to  four  in  each  ray,  the  upper  one  axillar}*,  and  supporting 
the  first  free  divisions  of  the  arms.  In  the  right  posterior  ray 
there  is  interposed  between  the  true  brachials  and  radial  plate  a 
l)entagonal  bifurcating  piece,  which  is  evidently  free  and  mova- 
ble like  tlie  brachials,  and  of  the  same  width.  This  peculiar  plate, 
whicli  is  truly  radial,  aupports  on  its  right  sloping  side  the  usual 
numl)er  of  brachials,  and  on  the  left  a  row  of  quadrangular  plates, 
vertionll}'  arranged,  extending  to  the  tips  of  the  arms,  and  form* 
ing  the  i>08terior  wall  of  a  large  ventral  tube.  In  external  a|>- 
pearance  those  plates  resemble  the  brachials  and  arm  plates,  only 
they  are  som9what  higher  and  not  quite  as  wide;  tliey  are  gib- 
bous, and  form  an  elevated  ridge,  which  causes  this  appendage  to 
resemble  an  arm  or  a  branch  of  the  ra}',  and  so  it  was  consi<lered 
by  Hall  in  his  description  o£  Heterocr.jyolyxo,  Both  sides  of  the 
mesial  ridge  are  indented  to  accommodate  other  plates,  of  which 
there  are  two  to  each  median  plate,  one  abutting  against  the  mid* 
die  part,  and  the  other  opposite  the  suture.  These  lateral  platea 
are  delicate,  three  or  four  times  wider  than  high,  and,  like  the  other. 
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longitudinally  arranged.     Each  of  them  contains  a  rather  deep 
"furrow,  which  in  perfect  specimens  is  arched  over  by  a  row  of 
nwedge-shaped  plates  which  stand  out  prominently  and  appear  very 
much  like  pinnulse.' 

Arms  bifurcating  frequently,  gradually  tapering;  arm  pieces, 
like  the  free  radials,  all  projecting  at  the  upper  edge,  thereby  pro- 
ducing a  sort  of  imbrication.     Pinnulse  unknown. 

Column  strong,  distinctly  pentagonal,  the  angles  in  line  with 
the  radial  plates  of  the  body. 

Geological  position. — Lower  Silurian. 

The  following  two  species  are  the  only  examples  of  this  genus: — 

*1S65.   loorinns  orasiui    Meek  k  Worthen.      (Heteroor.  orasiui),  Proo.  Aoad. 

Nat.  Soi.  Phila.,  p.  147;  nUo  Geol    Rep.  111.,  toI.  iii.  p    325,  pi.  4,  figs. 

1  a-c  ;  nlso  vol.  y\  ,  pi.  23,  fig.  1.     Hudson  Rirer  Gr      Oflw^go,  III. 
*1S65.  loor.  BuboraMOS  Meek  &,  Worthen.    (Heteroor.  BuboraBiui),  Proo.  Aoad. 

Nat.  Sci.  Phila.,  p.  148;   also  Geol.  Rep   111.,  vol.  iii.  p.  325,  pi.  4,  figs. 

5  a-d ;  also  Meek,  Heteroor.  (loo^'inas)  sabcraisai,  Geol.  Surr.  Ohio,  Pal., 

vol.  i.  p.  15,  pi.  1,  figs.  9  a,  b.     Hudson  River  Gr.     Cincinnati,  Ohio. 
Syn.  Heteroor.  (1)  loorinui  polyxo  Hall,  1866.    24th  Rep.  N.  T.  St.  Cab. 

Nat.  Hist.,  p.  210. 

3.  ANOMALOCRIHUS  Meek  and  Worthen. 
(Diagram  PI.  16,  Fig.  1.) 

1865.  Heteroerinus  (?)    (Anomalocrinus)  Meek  &  Worth.      Proc.  Acad. 
Nat.  Sci.  Phila.,  p.  148. 

1868.  Hyhocrinunf  (Anomalocrinus)   Meek  &  Worth.     Geol.  Rep.  111., 

vol.  iii.  p.  327. 

1869.  Ataxocrinus  Lyon.     Am.  Philos  Soc,  vol.  xiii.  p.  464. 
1873.  Anomalocrinus  Meek.     Geol.  Siirv.  Ohio,  Pal.,  vol.  i.  p.  17. 

Generic  Diagnosis. — General  form  of  the  crinoid  depressed, 
calyx  comparatively  large,  depressed  snbglobose;  its  form  ex- 
tremely irregular,  scarcely  two  plates  being  of  the  same  shape. 

Underbasals  unknown,  and  perhaps  undeveloped.  Basals  five, 
small,  subequal,  pentagonal,  wider  than  high,  partly  hidden  by  the 
column.  Radials  very  large,  of  diverse  forms,  simple  or  compound, 
the  latter  divided  either  horizontally  or  vertically.     Of  the  com- 

'  It  was  to  this  peculiar  structure  that  we  alluded  in  our  remarks  on  this 
family,  and  the  similarity  in  the  api>earance  of  the  ventral  sac  and  the  arms 
and  pinnulse  is  indeed  most  striking.  If  there  is  in  nature  any  such  thing 
as  a  transmutation  of  one  organ  into  another,  it  would  seem  that  such  was 
the  case  here,  and  this  may  lead  to  a  better  understanding  of  the  functions 
of  the  ventral  sac. 
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pound  plates,  those  that  are  divided  by  horizontal  sutares,  occar 
in  similar  rays  as  in  Hderocrinus^bemfr  always  found  in  the  right 
posterior  and  either  in  the  left  lateral,  or  in  the  anterior  ray.  The 
radials  of  the  remaining  ra3*s  are  cither  simple  or  bisected  verti- 
cally,  the  two  halves  taken  together  being  similar  in  form  to  tlie 
simple  plates.  The  lower  segment  of  the  former  compound  plates 
is  subquadrangular,  the  upper  one  axillary  and  pentagonal,  its 
lower  edge  slightly  concave  to  tit  the  convexity  of  the  abutting 
margin  below.  The  rays  with  simple  radials  have  generally  fewer 
brachials  than  those  with  compound  plates,  and  this  gives  to  the 
Crinoid  that  abnormal,  irregulnr  appearance  which  is  the  most 
characteristic  feature  of  the  genus. 

Arms  divergent  at  their  origin ;  long,  slender,  bifurcating  irregn* 
larly  several  times  above,  the  divisions  being  often  of  unequal 
size;  rounded,  and  composed  each  of  a  single  range  of  pieces. 
Pinnulae  strong.  First  anal  plate  resting  transversely  between 
the  upper  sloping  sides  of  the  |>osterior  radials ;  succeeding  plates 
smaller  and  longitudinally  arranged. 

Column  stout,  round,  composed  of  very  thin  discs  or  segments, 
and  having  near  the  base  a  large  pentagonal  opening.  The  seg- 
ments have  the  appearance  of  being  composed  of  numerous  little 
anchylosed  spicula  of  irregular  size  and  form  (Meek). 

Anomalocrinus  has  its  closest  affinities  with  Heierocrinus^  to 
which  it  was  referred  in  18G5  by  Meek  and  Worthen  as  a  subgenus. 
Not  so  apparent  are  its  relations  to  Hybocrinus^  with  which  the 
same  authors  afterwards  similarly  combined  it.  It  certainly  diP- 
fers  from  them  both  very  distinctl}'  in  the  shallow  and  depressed 
form  of  the  l>ody,  in  the  form  and  arrangement  of  the  radial 
plates,  and  in  the  arms. 

Geological  position. — Lower  Silurian,  so  far  as  known. 

Two  species  have  been  described  : — 

1869.  AnomalMrinai  eaponiformii  Lyon.    (Atazoeriaai  Mpsnifmraii),  Trttat. 

Am.  Pbtlot.  Soc,  Tol.  liii.  p.  464.  pi.  27,  flgt.  0,  01,  OS, OS.   Hadaoa  Rlvar 

Or.     Cineinnati,  Ohio,  and  Ktotaoky. 
1865.  Anomaloer.  inearrm  Utk  k  Worth.      (Hetero«riaai  1  (Aaosalstr.)  la- 

enrruB),    Proc.    Acad.    Xat.    Set.  PhU.,  p.   148.  1868,    U—k  A  Wortk. 

Hybocrinnsl  (AnomalMr.)  IneamiB,  Qeol.  R«p.  lU.,  vol.  HI.  p.  SS7.  pi  4« 

fig.  3  a.  b.     Uudjoa  RiT«r  Or.    Cincinnati,  0.     Tb«  latter  ia  probaUj  a 

n«w  ipMiM. 
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4.  HYBOCBINUS  Billings. 
.  (Diagram  PI.  16,  Pig.  4.) 

1856.  Geol.  Surv.  Canada,  p.  274,  and  Dec.  IV.  p.  23. 

{Apiocrinites  Leuchtenberg,  ffaplocrinus  Grewingh,  Homocrinus,  p.  p. 
Sichw.,  Bcerocrinus  Volborth,  are  synonymous.  See  ZittePs  Handb.  d. 
?etrefactenkunde,  p.  850.) 

Calyx  globular  or  pyriform,  one  side  protuberant ;  composed 
>f  5  basals,  5  radials,  and  2  anal  plates. 

XJnderbasals  not  observed,  and  probably  rudimentary.  Basals 
>f  equal  size,  pentagonal.  The  next  ring  of  plates  consists  of  a 
arge  anal  and  four  of  the  radials,  all  nearly  equal  in  size,  and 
ilternating  regularly  with  the  basals.  The  anal  plate  is  hexa* 
renal,  its  two  upper  sides  equal,  tlie  sloping  right  side  supporting 
L  small  radial,  the  left  a  second  anal  plate.  Both  of  these  plates 
ire  wider  than  high,  of  about  the  same  size,  which  is  about  one- 
hird  that  of  the  plates  below.  They  are  separated  by  a  vertical 
lutare,  and  rest  by  tlieir  outer  edges  against  the  upper  portion  of 
he  adjoining  radials  which  are  octagonal,  while  the  other  two  are 
leptagonal. 

Arms  five,  simple  throughout,  composed  of  rather  heavy  quad- 
angular  joints,  about  as  wide  as  high,  decreasing  in  size  slightly 
ipward.  Pinnulse  wanting.  The  ambulacral  furrow  is  covered 
)y  small  alternating  pieces,  about  five  to  each  arm-joint. 

Column  round,  small. 

The  unsymmetrical  form  of  the  calyx,  produced  by  the  protu- 
berance of  the  posterior^side  ;  the  peculiar  position  and  small  size 
»f  the  right  posterior  radial,  and  the  large  anal  plate  in  line  with 
he  four  larger  radials,  are  the  most  remarkable  features  of  this 
;enus,  and  those  by  which  it  is  easily  recognized.  The  small 
adial  evidently  corresponds  to  the  upper  half  of  the  compound 
►late  in  Dendrocrinus^  while  the  lower  half,  which  is  here  appar- 
Qtly  absent,  is  perhaps  represented  in  a  portion  of  the  large  un- 
ivided  anal  plate. 

Geological  position, — Lower  Silurian,  and  so  far  found  only  in 
imerica. 

The  following  species  have  been  discovered : — 

156.  Hyboorinni  oonioui  Billings  (type  of  the  genus),  Geol.  Surv.  Canads,  p.  274 ; 
also  Decade  IV.  p.  29,  pi.  2,  fig.  2  a,  b.  Trenton  limestone.  Ottawa, 
Canada. 

20 
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1850.  Hybo«r.  tnxnidiu  Billinga.  Geol.  Sanr.  Canada,  p.  S7&;  alio  Dteada  IV .  f, 
28,  pi.  2,  flg«.  1  a-«.     Trenton  limeaione.    Ottawa,  Canada. 

1859.  Hyboor.  priitinaa  Billing.^.  0«ol.  Sarr.  Canada,  Daeade  IV.  p.  S3,  pi.  ], 
fig.  2  a.     Chasjr  limestone.     Montreal,  Canada. 

5.  DENVBOCBIinrS  Hall 

Diagram  PI.  16,  Fig.  5.) 

1852.  Dendrocrinus  Hall.     Gcol.  Rep.  N.  Y.,  vol.  il.  p.  198. 
1859.  Dendroerinui  Billings.     Qeol.  Surv.  Canada.     Decade  lY.  p.  S5. 
1873.  Dendrocrinus  (subgenus  of  PoUrioerinuB)  Meek.    Geol.  Sunr.  Ohio, 
Pal.,  vol.  i.  p.  20. 

A.  Typical  form. 

Qcncral  form  of  the  crinoid  elongate  and  slender.  Calyx  ob- 
conical,  higher  than  wi<le,  unsymmetrical. 

Underbasals  Ave,  similar  in  form,  scarcely  of  medium  size^  hut 
extending  beyond  the  column.  Basals  five,  the  largest  plates  in 
the  calyx ;  four  of  them  equal,  hexagonal,  the  fifth  or  posterior 
one  heptagonal,  truncate  above  for  the  support  of  a  large  anal 
plate.  Radials  alternating  with  the  basals  all  around,  simple  in 
four  of  the  rays,  pentagonal  and  of  about  equal  size.  The  right 
posterior  radial  is  compoun<l,  divided  b}*  a  horizontal  suture  into 
two  halves,  which,  taken  together,  have  about  the  form  of  the 
simple  plates,  only  slightly  longer.  Brachials  two  to  five,  some 
long  and  narrow,  and  others  short  and  wide.  Anals  one,  suh- 
quadrangular. 

Arms  long,  branching;  ambulacral  furrow  deep.  Pinnul« 
wanting. 

Dome  unknown.  Ventral  sac  strongly  developeil,  com|>oiied  of 
numerous  small,  hexagonal,  alternately  interlocking  plates  of 
equal  size,  strengthened  by  little  transverse  or  slightly  oblique 
costw,  and  so  arranged  as  to  present  an  ascending  zigzag  appear* 
ance. 

Column  |>entagonal,  or  exceptionally  round. 

The  comi>ound  plate  in  the  right  i)osterior  ray  is  one  of  the  beti 
characters  of  Z><?n(/r(;crt>iuK,  and  distinguishes  it  readily  from  Cyo- 
thocrmus  with  which  it  is  most  likely  to  be  confounded.  Tlie 
lower  half  of  the  radial  has  nearly  the  same  position  and  form  as 
the  first  oblique  anal  plate  in  Poteriocrinus^hm\  both  these  plates 
rest  against  the  sloping  side  of  the  posterior  basal,  with  an  anal 
plate  on  the  left;  but  while  this  plate  in  /Vn^rocrinu«  is  suooeeded 
by  the  up|>er  segment — a  radial  plate — separated  by  a  horisonlal 
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are  (which  becomes  oblique  in  Homocrinus),  in  Poteriocrinus 
upports  a  third  anal  plate,  and  by  pushing  the  right  radial  to 
\  side  assumes  its  oblique  position  which  it  maintains  through- 
r  all  genera  of  the  Poteriocrinus  group ;  while  in  the  Cyatho- 
nu8  group  the  compound  radial  becomes  modified  into  a  single  t 
te. 

Geological  position. — Lower  Silurian  with  tlie  exception  of  a 
gle  species  from  the  Niagara  group. 
The  following  species  are  known  : — 

L  Bendroorinui  aoatidaotylui  Billings.    Geo!.  Surv.  Can.,  p.  266;  also  Deo. 

iv.  p.  37,  pi.  3,  fig.  2  a,  b.     Trenton  limest.     Montreal,  Canada. 
43.  Dendroor.  alternatui  Hall.    (Poterioor.  alternatni.)     Geol.  Rep.  N.  T., 

▼ol.  i.  p.  83,  pi.  28,  figs.  1  a-f.     Trenton  limest.     Middleville,  New  York. 
70.  Dendroor.  angustatus  Meek  &,  Worth.      (Homoor.   angustatui.)     Proo. 

Acad.  Nat.  Sci.  Phil.,  p.  30 ;  also  Geol.  Rep.  111.,  vol.  vi.  p.  492,  pi.  23,  fig. 

8.     Hudson  River  Gr.     Illinois. 
.  Dendroor.  cadaoeus  Hall.    (Poterioor.  (Dendroor.)  oadnoeai.)    Desor.  New 

sp.  Crin.  etc.,  p.  3;  also  24th  Rep.  N.  Y.  St.  Cab.  Nat.  Hist.  1872,  p.  208, 

pi.  5,  figs.  7,  8;  also  Geol.  Surv. Ohio,  Pal.,  vol.  i.  p.  26,  pi.  3,  figs.  1  a,  b,  o. 

Hudson  River  Gr.     Lebanon,  Ohio. 
.  Dendroor.  Casei  Meek.    (Poterioor.  (Dendroor.)  Casei.)    Am.  Jour.  Sol., 

vol.  ii.  (3d  ser.)  p.  295 ;  also  Geol.  Rep.  Ohio,  Pal.,  vol.  i.  p.  28,  pi.  3,  figs. 

2  a,  b.  0.     Hudson  River  Gr.     Richmond,  Ind. 
.    Dendroor.  Cinoinnatiensis  Meek.    (Poteriozr.  (Dendroor.)  Cinoinnatien- 

sis.)     Proo.  Acad.  Nat.  Sci.  Phil.,  p.  312;  also  Geol.  Surv.  Ohij,  Pal.,  vol.  i. 

p.  20,  pi.  3,  figs.  5  a,  b.     Hudson  River  Gr.     Cincinnati,  0. 
.  Dendroor.  oonjngans  Billings.    Geol.  Surv.  Can.,  p.  268;  also  Decade  iv.  p. 

41,  pi.  4,  figs.  1  a,  b,  and  2  a,  b.     Trenton  limest.     Ottawa,  Canada. 
.  Dendroor.  eylindrions  Billings.    Geol.  Surv.  Can.,  Deo.  iv.  p.  44,  pi.  3,  figs. 

8  a,  b.     Trenton  limest.     Montreal,  Canada. 
.  Dendroor.  Dyeri  Meek.    (Poterioor.  (Dendroor.)  Dyeri.)    Proo.  Acad.  Nat. 

Sci.  PhU.,  p.  314;   Geol.  .Surv.  Ohio,  Pal.,  vol.  i.  p.  24,  pi.  3,  figs.  3  a,  b. 

Hudson  Riv.  Gr.   'Cincinnati,  0. 
.   Dendroor.  graeilis  Hall.     (Poterioor.  graoilis   Hall,  not  McCloy.)     Geol. 

Rep.  N.  Y.,  vol.  i.  p.  84,  pi.  28,  figs.  2  a-d.     Trenton  limest.     Middleville, 

N.  Y.    Syn.  Poterioor.  labgraoilii  d'Orbigny. 
.  Dendroor. 'gregarias  Billings.     Geol.  Surv.  Can.,  p.  265;  also  Deo.  iv.  p. 

36,  pi.  3,  figs.  1  a,  b,  c.     Trenton  limest.    Ottawa,  Canada. 
.   Dendroor.  Jewetti  Billings.    Geol.  Surv.  Can.,  Dec.  iv.  p.  43.    Trenton 

limest.     Bay  of  Quinte,  Canada. 
.  Dendroor.  hnmilis  Billings.     Geol.  Surv.  Can.,  p.  270;  Dec.  iv.  p.  39,  pi.  3, 

fig.  4.     Trenton  limest.     Ottawa,  Can. 
.  Dendroor.  latibraohiatni  Billings.    Geol.  Surv.  Can.,  p.  270 ;  also  Deo.  ir. 

p.  39,  pi.  3,  figs.  5  a,  b,  c.    Hudson  River  Gr.    Charleston  Point,  Anticosti. 
.  Dendroor.  longidaotylni  Hall  (Type  of  the  genus).    Geol.  Rep.  N.  Y.,  vol. 

ii.  p.  193,  pi.  43,  figs.  1  a-k ;  also  pi.  42,  figs.  7,  a,  b.  Niagara  Gr.    Look- 

pprt,  N.  Y. 
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1808.  (?)  Dtndroer.  Oiwoffoentli  Meek  k  Worth.     Oeol.  R«p.  HI.,  toI.  ill.  pi. 

4,  fig.  4.     (The  specimen  ii  too  imperfect  for  identifleation.)    Hodaon  RItot 

Gr.    Oswego,  III. 
•1807.  I>exidroor.  polydaetjlns  Shnmand.     (Hoxnoerinni  polydaetjlua  )    TraM. 

Acad.  8ci.  8t.  Louin,  vol.  i.  p.  78,  pi.  1,  fig.  0;  also  Geo]  SarT.  Ohio  PaL, 

vol.  i.  p.  22,  pi.  3,  fig.  9.     Hudson  Rirer  Gr.     Richmond,  Ind. 
•1872.  Dendroer.  postieni  Hall      (Poterioer.  postioni.)    24th  Rep.  N.  T.  81. 

Cab.  Nat.  Hist.,  p.  209,  pi.  6,  figs.  5  and  0.    Pottrioer,  {Dtndroer.)  jtottieuM^ 

Meek.     Geol.  Surr.  Ohio,  Pal.,  vol.  i.  p.  22,  pi.  3,  figs.  4  a.  b,  e.     Hod«oB 

RiT.  Gr.  Cincinnati.  0. 
1850.  Dendroer.  proboeeiadiatus  Billings      Oeol.  Sanr.  Can.,  p.  207  ;  alto  Dee.  It. 

p.  38,  pi.  3,  figs.  3  a-c.     Trenton  limest.     Montreal,  Can. 
1850.  Dendroer.  mstiena  Billings.     Oeol.  Surr.  Can.,  p.  270;  alio  Dee.  ir  p.  41, 

pi.  3,  figs.  7  a,  b.     Trenton  limest.     Ottawa,  Can. 
1850.  Dendroer.  similia  Billings.     Geol.  Sarr.  Can.,  p.  207;  alio  Dee.  ir.  p.  A%. 

Trenton  limest.     Ottawa,  Canada. 
1800.  Dendroer.  tener  Billings.    Cntalogoe  Foss.  of  Antiootti     Hodton  Rir.  Or. 

Anticosti.     Miller's  Cat.    (We  hare  no  meant  of  comparison.) 

B.  Sabgenns  HOMOCBUniS  Hall. 
(Diagram  PI.  15,  Fig.  6.) 

1852.  Geol.  Rep.  N.  Y.,  vol.  ii.  p.  185. 

Tbefollowing  is  HalPs  generic  description  of  ffomocrinus:  ^^  Crin* 
oidea  liaving  the  calyces  composed  of  three  series  of  simple  plates, 
each  series  consisting  of  five  plates,  sometimes  one  or  more  irreg- 
ular plates  intercalated  between  the  scapular  or  third  series  of 
plates  on  one  side  ;  arms  proceeding  from  the  summit  of  the  third 
series  of  plates,  without  tentacles."  And  he  says  further:  ^The 
Crinoids  constituting  this  genus  have  been  referred  to  Poteriocri* 
nu8  and  CyathocrinuH^  the  structure  of  which  genera  are  some- 
what different.  The  two  species  given  as  Poteriocrinus  in  vol.  L, 
Palseontojogy  of  New  York,  should  be  placed  under  this  genos, 
having  the  same  simple  structure  and  arrangement  of  plates, 
arms,  etc.'' 

The  above  description  is  so  indefinite,  that  it  includes  slroosi 
every  genus  of  the  Cyathocrinidcc  ;  the  only  character  mentioned 
of  generic  value  is  the  absence  of  pinnulae,  in  which  it  agrees,  how* 
ever,  with  Cyathocrinut  and  Dendrocrinua.  The  typical  speci* 
mens  which  Hall  used  for  description  were  most  unsatisfactory, 
that  of  H.  parvus  being  evidently  a  very  young  individual,  while 
those  of  H.  cylindricua  are  very  imperfectly  preserved.  In  Hall's 
corrected  list  of  the  New  York  fossils  he  seems  to  have  given  op 
both  Dendrocrinua  and  HomocrinuSy  as  he  groups  the  species  of 
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both  under  Poteriocrinus.  In  1861,  however,  he  described  two 
new  species  under  Homocrinus^  from  good  specimens.  They  are 
not  FoteriocrinuB^  for  they  have  no  pinnulse,  nor  Gyathocrinus^ 
for  they  have  an  extra  intercalated  plate  above  the  basals ;  nor 
Dendrocrinus  for  that  plate  is  not  radial ;  but  their  affinities  are 
the  closest  with  thelatter,  with  which  they  agree  in  allprincipal  char- 
icters.  We  therefore  regard  Homocrinus  as  a  subgenus  under 
Dendrocrinus^  and  propose  the  following  description,  with  Homo- 
crinus scoparius  Hall  as  type : — 

General  form  and  arrangement  of  plates  like  in  the  typical 
Dendrocrinus^  except  at  the  posterior  side  where  the  lower  por- 
ion  of  the  compound  plate  is  pushed  slightly  to  the  rear,  thereby 
>ecoming  a  regular  anal  plate  or  support  for  the  ventral  sac. 
GEence  in  Homocr'inus  only  the  upper  portion  of  the  compound 
>late  is  a  radial,  and  there  are  two  anal  plates,  one  subquad- 
*angular,  between  the  posterior  radials,  and  supported  on  the 
truncated  basal;  and  a  smaller  one  resting  obliquely  between  two 
3asals,  the  right  radial  and  the  other  anal  plate. 

The  underbasals  are  perhaps  proportionally  larger  than  in  Den- 
irocrinus.  The  arms  have  no  pinnulae,  and  this,  together  with  the 
iifferent  arrangem9nt  of  the  anal  plates  forms  the  best  distinction 
from  Foteriocrinus.  The  ventral  sac  is  without  mesial  ridge  or 
lateral  costte.     Column,  so  far  as  observed,  round. 

Oeological  position^  etc.  —  Upper  Silurian  in  America.  In 
Europe  it  has  been  found  in  the  Devonian. 

Six  species  are  known : — 

1852.  I Homoorinui  eylindrions  Hull.  Geol.  Rep.  N.  T.,  vol.  ii.  p.  186,  pi.  41, 
figa.  2  a,  b ;  Hall,  1859,  Poterioor.  oylindrioui.  Correct.  Liat  of  N.  T. 
FoM.     Niagara  Gr.     Lookpnrt,  N.  Y. 

(The  specimens  are  too  imperfect  for  identification.) 

^1844.  Homoor.  fasiformis  Roemer.  Rhein.  Ueberganzsgeb.,  p.  61,  pi.  3,  fig.  2. 
Schnar,  Baotoorinitis  fasiformis,  Stein inger's  Geogr.  Beschr.  der  Eifel,  p. 
38.  Miiller,  Poterioorinui  fusiformis,  Neae  Echin.  d.  Eifl.  Kalk.,  p.  250, 
pi.  2,  fig.  2;  also  Sohultze,  Eohinod.  Eifl.  Kalk.,  p.  4^,  pi.  5,  fig.  1  a-g ; 
Deronian.     Eifel,  Germany. 

*1868.  Homoor.  nanus  Roemer.  (Poterioorinns  nanus.)  PalaBontograpbia,  by 
Wm.  Bunker,  p.  151,  pi.  29,  figs.  2,  3.  Devonian.  Bundenbach,  Ger- 
many. 

1852.  Homoor.  parvus  Hall.  Geol.  Rep.  N.  Y.,  vol.  ii.  p.  185,  pi.  41,  figa.  1  a,  b,  o. 
Poterioerinus  parvus  Hall,  1859.  Corr.  List  N.  Y.  Fobs.  Niagara  limest. 
Lockport,  N.  Y. 

(Probably  a  very  young  individual  of  some  other  species.) 
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1801    Hoxnoer.  probOMidUlii  Hall.     Oeol.  lUp.  N.  Y.,  rol.  Hi.  p.  38,  pi.  82, 

24,  25.     Oriskany  landstoDe.     Camberlaad,  Md. 
1801.  Hoxnoor.  feopariaf  Hall.     (Type  of  the  gennt )    Oeol.  Rep.  N.  T.,  toI.  UL 

p.  102.  pL  i.  figs.  l-y.     Lower  Helderberg.     Litohfleld,  N.  T. 

0.  CYATHOCBnnJS  Miller. 
(Diagram  PI.  16,  Fig.  8.) 

1821.  Miller.     A  History  of  tlie  Crinoidca,  p.  85. 

18«34.  Agassiz.     Mem.  de  la  Soc.  de  Neuch.,  vol.  !. 

1843.  Austin.    Monogr.  Rec.  and  Foss.  Crin.,  p.  50. 

1853.  Pe  Koninck  and  Lehon.     Rcch.  s.  les  Crin.  Garb.  Belgiqiie,  p.  81. 

1858.  Hall.    Geol.  Surv.  Iowa,  vol.  i.  pt.  ii.  p.  623. 

1860.  Meek  and  Wortbcn.     Geol.  Rep.  111.,  vol.  li.  p.  175. 

1873.  Meek  and  Worthen.     Geol.  Rep.  III.,  vol.  v.  p.  400. 

1877.  Wacbsmutb.     Am.  Journ.  Sci.  (August  No.),  p.  120. 

1878.  Wacbsm.  and  Springer.     Proc.  Acad.  Nat.  Sci.  Pbila.,  p.  256. 

Syn.  1859.  Pal(ntcrinm  Billings.    Geol.  Rep.  Can.,  Decade  IV.  p.  94. 
Syn.    JSph<jtrocrinu$    Roemer.      1851.    Beitr&ge,   z.    foat.   fauna  a. 
Rbein,  p.  13. 

Ill  tlie  Tliesaurus  Devonico-Carboniferus,  Dr.  Bigsby  calls  Cya- 
ihocrinua  very  appropriately  *'  a  genus  full  of  errors."  This  uu- 
fortunatc  condition  is  largely  due  to  the  confusion  existing  among 
Miller's  typical  species,  which  embrace  an  assemblage  of  very  dis- 
tinct types.  It  seems  even  doubtful  whether  any  of  his  si>eciea 
can  be  properly  ranke<l  within  the  genus,  and  this  would  naturallj 
suggest  the  question  whether  Cyathocrinus^  as  Roemer  has  stig- 
gestiHl,  ought  not  to  be  given  up  altogether.  We  are  of  opinioD^ 
however,  that  the  genus  ought  to  stand,  and  that  it  can  be  so 
amended  as  to  include  certain  forms  of  Crinoids  which  have  been 
referred  to  it  by  later  palaeontologists,  and  which  cannot  be  in- 
cluded in  any  other  established  giMUis. 

Miller  describes  the  genus  substantially  as  follows:  ^Column 
round  or  |)entangular;  calyx  composed  of  a  saucer-shaped  pelvis 
consisting  of  five  plates,  on  which  are  in  successive  series  five  costal 
plates,  five  scapulae,  and  one  intervening  plate,  with  an  arm  pro- 
ceeding from  each  scapula  having  two  hands  and  several  fingers.*' 
A  comparison  will  show  that  this  description  difiTers  from  PoU* 
riocrinus  in  but  a  single  point,  viz.,  Cyathocrinus  has  but  one 
intervening  or  anal  plate,  Pott'riocriuus  two  or  more. 

Miller  refers  to  Cyaih(K*rinHtt  the  following  four  species:  !•  C* 
planuH^  which  ought  to  l>e  the  tyi>e  of  the  genus.  2.  C  iubercu^ 
latuit^  which  has  since  been  referred  to  Taxocrinun.    3.  C  ru^^ics 
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which  Goldfuss  made  the  type  of  Crotalocrinus.  4.  C.  quinquan- 
gularis^  which  has  been  conceded  to  be  a  Foteriocrinus,  As  a 
proof  how  indefinite  was  Miller's  conception  of  the  genus,  it  may 
be  noted  that  three  of  the  four  species  are  of  distinct  families, 
while  he  himself  places  Poteriocrinus  among  the  Semiarticulata, 
and  Cyathocrinus  among  the  Inarticulata. 

C,  planus  is,  therefore,  the  only  species  that  need  be  considered 
urith  reference  to  Cyathocrinus.  The  "pelvis"  has  the  typical 
saucer  shape,  with  a  subpentangular  perforation.  There  are  five 
•*  costals,"  four  of  them  hexagonal,  the  fifth  with  a  truncated  supe- 
rior margin ;  "  scapulae"  of  similar  form  to  those  in  Poteriocrinus, 
Laving  also  a  horseshoe-like  impression,  with  a  transverse  perfo- 
Tated  ridge  for  the  reception  of  the  first  arm  joint  (brachial),  and 
which  is  succeeded  by  a  cuneiform  bifurcating  plate.  The  arms 
(or  hands  of  Miller)  bifurcate  several  times,  and  there  are  six 
fingers  to  each  division  of  the  ray,  which  are  all  tentaculated  on 
alternate  sides.  Here  again  is  mentioned  a  single  (anal)  plate 
interposed  between  the  radials  or  "  scapulae,"  and  this  plate  is 
placed  upon  the  truncate  costal  (basal).  The  description  applies 
well  generically  to  a  large  number  of  species  which  have  been  re- 
ferred to  Cyathocrinus,  differing,  however,  in  the  pinnulate  (ten- 
taculated) arms.  Not  one  of  those  species  has  ever  been  found 
with  pinnulse,  though  we  have  examined  with  reference  to  this 
point  a  large  number  of  species,  and  some  most  perfect  specimens, 
in  which  the  covering  of  the  ambulacral  furrow  is  beautifully  ex- 
posed all  along  the  arm,  and  in  which  it  seems  certain  that  if  they 
had  been  provided  with  pinuulse,  these  organs  would  have  been 
preserved.  A  similar  covering  has  been  found,  with  slight  modi- 
fication, in  three  or  four  other  genera  of  the  Cyathocrinidse,  but 
never  in  species  with  pinnulae,  and  this  suggests  the  idea  that 
they  may  not  exist  in  those  genera.  We  therefore  consider  the 
presence  or  absence  of  pinuulse  of  generic  importance,  and  do  not 
hesitate  to  say  that  if  Miller's  Cyathocrinus  planus  had  pinnulae, 
it  cannot  be  classified  with  species  in  which  these  organs  are 
wanting ;  and  we  also  feel  assured^  from  analogy,  that  if  this  was 
the  case  in  C.  planus,  it  will  be  found  to  possess  more  than  one 
anal  plate  in  the  calyx,  and  prove  to  be  a  true  Poteriocrinus, 

Miller  figures  three  specimens  of  this  species.  Fig.  1  repre- 
sents an  entire  specimen,  with  a  piece  of  column  and  perfect 
arms ;   the  arms  branch  off  from  the  second  brachial,  and  are 
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long,  composed  of  wedge-form  plates,  which  give  off  on  alteniate 
sides  a  row  of  strong  pinnulse,  such  as  are  found  in  Foteriocrinut, 
The  8i)ecimen  shows  one  side  and  partly  the  anterior  of  the  bodj, 
for  the  ray  at  the  extreme  right  has  apparently  more  brachials 
than  the  other  four,  which  is  a  very  common  occurrence  in  Pote^ 
riocrinus.  Anal  plates  are  not  visible  in  the  specimen,  being 
probably  imbedded  in  the  rock.  The  second  specimen,  Fig.  28, 
is  not  sufliciently  intelligible.  The  posterior  side  is  shown,  hot 
the  arrangement  of  the  anal  portion  is  so  obscure  that  it  gives  no 
information  whatever.  ^The  form  of  the  calyx  is  like  Poteriocri" 
nus^  subconlcal,  and  resembling  Fig.  1. 

The  third  specimen.  Figs.  29  and  30,  from  the  Ashmolean  col* 
lection  of  Oxford,  gives  only  the  calyx,  but  this  is  sufficient  to 
show  that  it  is  an  entirely  different  form  from  that  represented  by 
Figs.  1  and  2S.  The  position  of  the  plates,  the  form  of  the  calyx 
with  strongly  convex  sides,  the  peculiar  articulating  facet  of  tlie 
first  rndials,  their  proportions,  and  the  arrangement  of  the  anal 
anm,  agree  in  every  respect  with  Miller's  generic  diagram,^  and 
with  those  species  which  we  have  mentioned  as  having  no  pin- 
nula\  On  the  other  hand,  the  first  two  figures  in  the  subconical 
form  of  the  calyx,  in  the  disposition  and  form  of  the  plates,  in 
having  two  additional  )>rachials  in  the  anterior  ray,  in  the  presence 
of  pinnulie,  closely  resemble  Poterwcrinu».  This  has  induced  as 
to  consider  the  Ashmolean  si>ecimen  alone'  to  be  Cyathocrinus 
planuH  and  the  type  of  the  genus,  and  we  propose  an  amendment 
of  the  generic  formula  so  as  to  admit  only  those  s|)ecies  that  are 
without  pinnuhe,  making  the  latter  one  of  the  best  disttnctlons 

>  Miller*!  diagram  of  the  Ashmolean  specimen,  Fig.  80,  appears  at  llrti 
sight  to  be  very  different  from  the  generic  diagram  of  the  preceding  plate, 
but  it  must  l)e  uiulerstood  that  the  four  small  plates^  arranged  in  the  figure 
in  a  half  circle,  are  to  represent  the  interradials  (oral  plates)  in  the  dome, 
and  not  the  plates  of  the  ventral  sac,  as  might  be  expected. 

*  We  were  not  aware,  when  the  above  was  written,  that  Austin,  who  ex* 
amined  most  of  Miller^s  original  specimens,  came  to  almost  the  same  oon- 
clusion  in  regard  to  C.  plauu$  {Uec,  &  Foss.  Crin.,  p.  2).  He  remarks  that 
Miller  in  some  caHos  has  taken  **  parts  of  different  animals  and  Jumbled  Uiem 
together**  to  render  his  figures  as  perfect  as  possible,  and  on  page  59  he 
says :  ''  Miller*s  principal  figure  of  the  C.  pl*tnu»  cannot  be  depended  oa, 
as  he  ap|M>ars  to  have  taken  the  rays  of  TttxorrinuM  longidaetyluM  and  placed  « 
them  on  the  iKxly  of  C.  planu$.'^  In  supposing  these  to  be  the  arms  of 
Taxocrinus,  Austin  is  certainly  mistaken. 
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between  this  genus  and  Poteriocrinus,  The  truncated  posterior 
basal,  the  number  and  disposition  of  the  anal  plates,  and  the 
regular  alternate  arrangement  of  basals  and  radials  are  also  ex- 
cellent characters  by  wliich  the  two  genera  may  be  easily  distin- 
guished ;  but  not  the  construction  of  the  vault,  nor  the  presence 
or  absence  of  a  separate  buccal  aperture,  as  Austin  and  De  Koninck 
^^iggested;  for  both  genera  have  a  similar  low  vault  with  a  single 
iperture,  and  in  both  types  the  ventral  sac  is  lateral,  strong,  and 
ipright,  instead  of  extending  from  the  entire  summit  like  an 
enormous  proboscis,  as  it  has  been  described  by  several  authors. 
De  Koninck  and  Lehon  give  the  number  of  anal  plates  at  two  to 
lix,  but  there  is  really  but  one  plate  that  can  be  regarded  as  such, 
Jl  succeeding  ones  forming  a  part  of  the  ventral  sac. 

Hall,  in  order  to  admit  into  Gyathocrinus  such  types  as  were 
ifterwards  separated  under  Barycrinus^  mentions  in  the  Iowa  Re- 
>ort  that  there  sometimes  occurs  in  the  anal  area  a  rather  small 
ntercalated  plate;  but  this,  though  having  a  similar  position, 
cannot  be  considered  identical  with  the  lower  anal  plate  of  Poterio- 
jrinus.  Barycrinus  has  been  very  generally  accepted  as  a  genus, 
suid  as  the  plate  in  question  has  only  been  observed  in  species  of 
that  type,  it  need  no  longer  be  considered  in  this  connection. 

Augelin,  in  the  Iconographia  Crinoideorum,  p.  22,  mentions  the 
presence  in   Gyathocrinus  of  small  pinnulse.     We  have  already 
noticed  this  point  in  the  introductory  remarks,  and  think  we  have 
proved  that  the  two  alternate  rows  of  plates,  there  called  pinnulae, 
are  merely  plates  which  cover  the  ambulacral  groove  in  the  arms, 
and  though  they  are,  in  our  opinion,  the^ homologues  of  the  pin- 
suite,  they  are  too  rudimentary  to  be  ranked  as  such.     The  cover- 
ing in  Gyathocrinus  longimanus   Angl.,  from  the  Silurian,  con- 
sists of  two  rows  of  five  successive  plates  each,  one  row  being 
given  off  from  the  right,  the  other  from  the  left  side  of  the  furrow 
and  perfectly  covering  it.     In  Gyathocr.  lowensis  O.  &  Shum.,  from 
the  Subcarboniferous,  there  have  been  observed  only  two  successive 
plates  arranged  in  the  same  manner.     If  it  could  be  shown  that 
this  structure  were  constant  in  all  Silurian  species  of  Gyatho- 
crinus^ we  should  feel  disposed  to  separate  them  from  their  sub- 
carboniferous  representatives,  at  least  subgenerically,  since  in  the 
former  the  arm-joints  are  comparatively  shorter,  the  ventral  tube 
stronger,  and  there  is  besides  a  peculiar  difference  in  the  general 
habitus  of  the  two  which  is  not  easily  expressed. 
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SpharocrinuR  Roemer  ii^  founded  upon  Cyathocrinus  geometri* 
cus  Qoldfuss,  and  it  has  all  the  characters  of  Cyathocrinus^  not 
only  in  the  construction  of  the  calyx,  but  also  of  the  vault,  and 
we  find  a  contraction  of  the  body  in  the  arm  regions  in  the  minor- 
ity of  its  s|>ecies. 

Palaeocrinus  Billings  is  not  distinct  from  Cyathocrinus.  The 
construction  of  the  cal^'x  is  identical,  and  the  five  calycinal  grooves 
radiating  from  the  centre  of  the  abdominal  surface,  which,  accord- 
ing  to  Billings,  form  the  principal  distinction,  are  identical  with  the 
ambulacral  grooves  passing  liere  as  there  over  the  sutures  of  the 
oral  plates.  CyathocrinuH^  especially  in  its  Lower  Silurian  form, 
and  when  deprived  of  the  arms,  Ix^ars  the  closest  relation  to  some 
forms  of  the  Blastoids  on  one  side,  and  the  Pentacrinoid  larva 
on  the  other.     We  propose  the  following: — 

licmse.d  Generic  DiagnoHU :  General  form  of  the  body  with 
arms,  elongate ;  calyx  cyathiform,  usually  with  convex  sides,  in- 
curving toward  the  upper  margin,  and,  therefore,  subglobose  in 
general  outline  ;  symmetry  bilateral. 

Underbasals  five,  moderately  large,  of  equal  size,  either  spremd 
out  horizontally  or  with  a  slight  upward  curvature.  Basals  large, 
regularly  alternating  with  the  radials,  with  acute  up|)er  angles,  ex- 
cept the  posterior  one  which  is  truncate  for  thesupi)ort  of  a  single 
anal  plate.  Radials  one  by  five,  as  large  or  larger  than  the  basalt, 
incurving  toward  the  vault.  Articulating  facet  rarely  occupying 
more  than  one-half  the  width  of  the  plate — often  less  than  one-thini 
— and  one  fourth  to  one-third  its  heiglit.  It  is  on  the  exterior  of  the 
plato,  circular  or  elliptic  in  form,  and  provided  either  with  a  small 
perforation,  or  more  frequently  with  a  deep  notch  which  connects 
with  the  arm  groove.  The  brachials  are  similar  in  constructloB 
to  the  arm  joints,  and  their  numl>cr,  as  a  rule,  is  ver}'  irregular^ 
varying  sometimes  from  two  to  seven  in  the  same  specimen,  and 
even  in  arms  of  the  same  i*elativo  position,  scarcely  two  ra^'S 
having  an  equal  number. 

Arms  long,  branching,  each  branch  bifurcating  several  times, 
and  as  they  gradually  taper  toward  the  tips  they  become  very 
slender  above*  The  arm  Joints,  as  well  as  the  brachials  in  Silu* 
rian  species,  are  shorter,  and  comparatively  heavier  than  in  spe-> 
cies  from  the  Subcarboniferous.  In  the  former  they  are  aboni  ma 
wide  as  high,  in  their  later  representatives  generally  three  or  four 
timeii  higher  than  wide.    Both,  however,  agree  in  the  absence  of 
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the  pinnulse  and  in  the  structure  of  the  ambulaeral  groove,  which, 
instead  of  those  appendages,  is  provided  with  two  rows  of  from 
two  to  five  successive  movable  plates,  alternately  arranged  on 
opposite  sides,  by  means  of  which  the  furrow  could  be  opened  to 
the  surrounding  element,  or  shut  otf  from  it. 

Anal  plate  one,  resting  upon  the  superior  edge  of  the  truncated 
)a8al  and  between  two  radials.  None  of  the  succeeding  plates  in 
he  series  are  embraced  in  the  calyx ;  they  are  much  smaller  and 
brm  a  part  of  the  ventral  sac. 

The  vault  is  composed  of  five  large  oral  plates,  joining  later- 
lly,  which  fit  in  between  the  inflected  margins  of  the  two  radial- 
plates,  leaving  in  the  oral  centre  an  open  space,  which  in  perfect 
pecimens  is  completely  covered  by  the  apical  dome  plates.  The 
ood  groove  and  ambulaeral  canal  are  also  arched  over  solidly  by 
wo  rows  of  alternate  plates  which  connect  with  the  movable 
overing  of  the  arm  furrow.  The  ventral  sac  extends  to  about^ 
»ne-half  the  height  of  the  arms,  and  is  composed  of  a  large  num- 
>er  of  small  plates  not  so  regularly  arranged  as  in  Poteriocrinus. 
ts  communication  with  the  main  body  internally  is  maintained 
ly  means  of  a  passage  pierced  through  the  posterior  oral  plate.< 
Che  sac  is  stronger  in  the  Silurian  species,  and  in  them  only  have 
>ores  and  slits  been  observed. 

Column  round,  with  alternate  larger  and  smaller  joints  in  its 
ipper  portion ;  central  passage  scarcely  of  medium  size. 

Oeological  position^  etc* — The  genus  existed  in  the  Lower  Silu- 
•ian,  was  well  represented  in  the  Upper  Silurian,  and  attained  its 
greatest  abundance  in  the  Subcarboniferous.  Beyond  the  age  of 
-be  Keokuk  limestone  no  trace  of  it  has  been  discovered,  and  to- 
vai'd  the  close  of  that  epoch  the  general  aspect  of  the  species  un- 
lerwent  a  marked  change,  the  later  species  being  large,  and  the 
irms,  which  before  were  delicate,  became  very  robust  at  the  bases. 
'See  Wachsm.  &  Spr.,  Proc.  Acad.  Nat.  Sci.  Phila.,  1878,  p.  257.) 
According  to  Murchison  and  others,  Cyathocrinus  is  represented 
n  the  Permian,  but  nothing  has  been  discovered  upon  which  to 
3a8e  this  opinion  beyond  the  fragments  of  columns,  which  aflTord 
lo  reliable  proof.  So  far  as  ascertained  there  are  4  species  from 
bhe  Lower,  19  from  the  Upper  Silurian;  a  single  one  from  the 
Devonian;  28  from  the  Subcarboniferous,  making  in  all  63  species, 
of  which  27  have  been  found  in  Europe,  and  26  in  America. 


308  PR00EEDING8  OF  THE  AOADSMT  Of  [18T9. 

1878.  Cjathocrinnt  Minotubni  Angelin.    leonogr.  Crin.  6a«e.,  p.  SS,  pi.  SO,  if.  S. 

Upp«r  8ilar.     Gotland,  Sweden. 
1856.  Cjathoer.  anfoUtus,  Billingt.     (Palsoeriniu  angnlatiu.)     0«ol.  Sarr. 

Can.,  p.  269;  alio  I>e«.  ir.  pi.  3,  figs.  6  a,  b.     Trenton  limMi.     Ottava, 

Canada. 
1878.  C7atho«r.  alntaeaas  Angelin.    Iconogr.  Crin.  8aee.,  p.  23,  pi.  i,  ig.  6,  aa4 

pi.  23,  figs.  10,  11.     Upper  Silar.     Gotland,  Sweden. 
1865.    Cyathoor.  arboreiu,  Meek  ft  Worth.    Proe.  Aoad.  Nat.  Set.  PkiL,  p.  160; 

also  Geol.  Rep.  111.,  toI.  ili.  p.  520.   Keokuk  Hmest.    Snbearb.    Crawfordt- 

▼ills,  Indiana. 
•1861.  Cjathoor.  Barriti  Hall.    (Poterioer.  BarriiL)    Dese.  Naw  Pfel.  Cria.,  p.  ft : 

also  Bost.  Jour.  Nat.  Hist.,  p.  303.     Lower  Burlington  limefi.     Sabearb. 

Burlington,  Iowa. 
1878.  Cjathoor.  barjdaotjliu    Waohnmuth  ft  Springer.     Proe.  Aoad.  Nat.  8«l. 

Phil.,  p.  257,  pi.  2,  fig.  5.  Upper  Burlington  Fishbed.   Snboarb.    Bariiag- 

ton,  Iowa. 
1836.  Cjathoor.  buria  Phillips.    Geol.  Torksh.,  vol.  ii.  p.  206,  pi.  8,  ig.  29;  184S, 

Austin,  Mon.  Reo.  ft  Foss.  Crin.,  p.  63,  pi.  7,  fig.  7  a.     Sabearboaiferoao. 

Bolland,  England. 
1836.  Cjathoor.  oalearatui  Phillips.     Geol.  Torksh.,  p.  206,  pL  3.  ig.  36;  alaa 

Auntin,  1843,  Ree.  ft  Foss.  Crin  ,  p.  63,  pi.  8,  fig.  2  a-e.    Subearboa.    Bag- 
land. 
1839.  Cjathoor.  oapillaris  Phillips.      Muroh.  Silur.  Sjst.,  p.  671,  pi.  IT,  ig.  S. 

Upper  Silur.     Dudley,  England. 
1836.  Cjathoor.  oonions  Phillips.      Geol.  Torksh  ,  toI.  ii.  pt.  ii.  p.  206,  pi.  3,  ig. 

27 ;  also  Austin,  1843,  Reo.  ft  Foss.  Crin.,  p.  64,  pi.  8,  flgi.  1  a,  b.   Sabearb. 

Bolland,  England. 
1868.  Cjathoor.  oora  Hall.    18th  Rep.  N.  T  St.  Cab.  Nat.  Hlit.,  p.  324,  pL  II,  igi 

13.  14.     Niag.  group,  U.  Silur.     Raoine,  Wifoonsin. 
1836.  Cjathoor.  diftortni  Gilbert.    Phillips*  Geol.  Torksh.,  toI.  it.  p.  206,  pi.  2, 

fig.  34.     Subcarb.     Bolland,  Knglsnd. 
1878.  Cjathoor.  dUtensiu   Angl.    Icunogr.  Crin.  Suce.,  p.  23,  pl.  3,  iga.  6,  •  a. 

Upper  Silur.     Gotland,  Sweden. 
•1843.  Cjathoor.  Dndlojonaii  Austin.    (Potorioor.  BndlojaBtU.)    Upper  8Uar. 

Dudley,  England. 

1865.  Cjathoor.  onormii  Meek  ft  Worthen.      (Potarioor.   (?)  t&andt.)     Free. 

Acad.  Nat.  Sci.  Phil.,  p.  137;  aluo  Geol    Rep.  Ill  ,  toI.  iii.  p.  481.  pl.  18, 
figs.  3  a,  b.     Lower  Burl,  limest.     Subearb.     Burlington,  Iowa. 

1866.  Cjathoor.  Farloji  Meek  ft  Worthen.      Proe.  Aoad.  Nat.  8ei.  Pbll.,  p.  2SS; 

Geol.  Rep.  111.,  toI.  iii.  pp.  5,  17,  pl.  20,  figs.  1  a,  b.     Keokak  Ilmeti.     8«b> 

earb      Warsaw,  Illinois. 
1876.  Cjathoor.  fkaoiatna  Hall.      28th  Rep.  N.  T.  St.  Cab.  Nat.  Hist.,  pl.  IS,  igt. 

5.  6.     (No  description.)     Niag.  liaest.     U.  Sil.     Waldron,  ladiaaa. 
1868.  Cjathoor.  fragilU  Meek  ft  Worthen.    Proo.  Aoad.  Nat.  Set  PbU.,  p.  SST; 

Geol.  Rep.  ill.,  toI.  ▼.  p.  401,  pl.  4,  fig  5.    Lower  Barl.  liaest.     Sabearb 

Burlington,  Iowa. 
1826.  Cjathoor.  gaomotrioiu  Goldfuss.      Petref   Germ.,  i.  p.  189,  pl.  ft8,  ig.  ft; 

Phillips,  Pal.  Foss.,  p.  1.15,  pl.  60,  fig.  41 ;  Austin,  Ree.  ft  Foeo.  CHa.,  p. 

61,  pl.  7,  figs.  5  a-«.     F.  Roemer.     Sparocrinut  gmtmtirieuB^  Verb.  d.  aaa. 

Vcreins  f.  Rhtinl.,  Tiii.  p.  366,  pl.  8,  fig.  1 ;  Sandberger,  Veral.  Mi 
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p.  390,  pi.  25,  fig.  14 ;  Miiller,  Poteriocr.  geometricics^  Neae  Echinod,  'd. 

Eifl.  Kalk«8,  p.  250,  pi.  2,  figs.  4-7,  and  pi.  4,  figs.  1-3.     Schultze,  Mod. 

Echinod,   Eifl.   Kalkes.  p.  51,  pi.  5,  fig.  6  n  to  1.      Sohultze  recognises  the 

following  varieties:  var.,  typus^   pi.  5,  fig.  6  a,  b ;  var.,  reticularis ^  pi.  5, 

fig.  0  f,  i;  var.,  ornata^  fig.  6  1;  var.,   oriuita  tuhemilata^  fig.  6  k;  var., 

emuentriea.     Devonian.     Eifel,  Germany. 
8jn.     Poterioerinus  hemisphterieus,  Miiller.     Monateber.  d.  Berl    Aoad.  d. 

Wissensch.  1856,  p.  354. 
8jn.  Spharoer.  stellalus^  Sobnur.     Steininger's   geognost.   Beschr.  d.  Eifel. 

p.  38. 
8.  Cyathoor.  Oileii  Waohsmntb  &  Springer.     Proo.  Aoad.  Nat.  8ci.  Phil.,  p. 

259.     Fishbed,  Upper  Burl.  limest.     Snboarb.     Burlington,  Iowa. 

8.  Cyathoor.  glabor   Angelin.    Iconogr.  Crin.  Suec,  p.  23,  pi.  23,  figs.  12,  13. 

Upper  Silur.    Gotland,  Sweden. 

9.  Cyathoor.  goniodaotylus  Phillips.    Murch.  Silur  Syst.,  p.  671,  pi.  17,  fig.  1. 

Upper  Silur.     Dudley,  England. 

(79.  Cyathocr.  Harrodi  n.  sp.     (For  description  see  note  below.) 

1.  Cyathoor.  inoipiona  Hall.  Deso.  New  Pal.  Crin.,  p.  5;  Boat.  Jour.  Nat. 
Hist.  1861,  p.  296.     Upper  Burl.  limest.     Suboarb.     Burlington,  Iowa. 

8.  Cyathoor.  inonryatns  Angl.  Iconogr.  Crin.  Suec,  p.  23,  pi.  24,  fig.  1. 
Upper  Silur.     Gotlnnd. 

0.  Cyathoor.   lowoniia  Owen  &>  Shumard.    Journ.  Aoad.  Nat.  Sci.  Phil.  (2d 
ser.)  vol.  ii. ;  Geol.  Surv.  Wise.  Iowa  and  Minn.,  p.  501,  pi.  5  A,  figs.  11  a, 
b,  c.     Upper  and  Lower  Burl,  limest.     Subcarb.     Burlington,  Iowa. 
Syn.  C.  divarieatus  Hall,  1858.      Geol.  Rep.  Iowa,  vol.  i.  pt   ii.  p.  554,  pi.  9, 

fig.  5.     (Young  specimen.) 
Syn.  C.  malvaceus  Hall,  1S58.      Geol.  Rep.  Iowa,  vol.  i.  pt.  ii.  p.  554,  pi.  9, 

fig.  4  a,  b.     (Depressed  specimen.) 
Syn.  C.  vimituiUa  Hall,  1861.     Desc.  New'Pal.  Crin.,  p.  5;  Boat.  Jour.  Nat. 
Hist.,  p.  299.     (See  Wachsm.  &  Spr.,  Proc.  Acad.  Nat.  Sci.  Phil.  1877,  p. 
256.) 

3.  Cyathoor.  lamollosui  White.  Bost.  Journ.  Nat  Hist.,  p.  504.  Upper  Burl, 
limest.     Subcarb.    Burlington,  Iowa. 

8.  Cyathoor.  laBvis  Angelin.  Iconogr.  Crin.  Suec,  p.  23,  pi.  26,  figs.  2,  3.  Up- 
per Silur.     Gotland,  Sweden. 

8.  Cyathoor.  longimanus  Angelin.  Iconogr.  Crin.  Suec,  p.  22,  pi.  20,  figs.  4, 
6,  7,  pi.  26,  figs.  4,  5.     Upper  Silur.     Gotland,  Sweden. 

6.  (?)  Cyathoor.  mammillaria  Phillips.  Geol.  Yorksh.,  vol.  ii.  p.  206,  pi.  3,  fig. 
28,*  Austin,  1843,  Rec  k  Fobs,  Crin.  p.  64,  pi.  7,  fig.  8  a,  b;  De  Koninck 
k  Lehon,  1863,  Recherches  8.  I.  Crin.  Carb.  Belg.,  p.  82,  pi.  1,  fig.  4.  Sub- 
carboniferous.     BoIIand,  England,  and  Vis^,  Belgium. 

8.  Cyathoor.  monilifer  Angelin.      Iconogr.  Crin.  Suec,  p.  23,  pi.  21,  figs.  15, 

15  a.     Upper  Silur.     Gotland,  Sweden. 

9.  Cyathoor.  multibraohiatiil  Lyon  &  Cassiday.    Am.  Jour.  Sci.,  vol.  28.    Keo- 

kuk limest.    Suboarb.    Crawfordsville,  Indiana. 
8.  Cyathoor.  mntiouB  Angelin.  Iconogr.  Crin.  Suec,  p.  23,  pi.  21,  figs.  22,  23. 

Upper  Silur.     Gotland,  Sweden. 
6.   (?)  Cyathoor.  ornatus  Phillips.    Geol.  Yorksh.,  pt.  ii.  p.  206,  pi.  4,  figs.  36, 

37.     Subcarboniferous.     Bolland,  England. 
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1801.  Cjathoer.  panribraehUtiu  Hall.     Deto.  N«w.  Pal.  Ciia.,  p.  6 ;  Bofi.  Joan. 

N«t.  Hist.,  p.  2y4.     Keokak  limeit.     Saboarb.    K«oknk,  lawa. 
1821.  Cyathoor.  planni  MilUr.      A  History  of  the  Crinoidoa,  p.  85,  tg».  29,  U 

(not  figs.  1  and  28);    Aattin,  1843;    lUo.  A  FoM,  Crin.  p.  69,  pL  7,  fgi. 

A  a-e.     Suboarboniferoai.     Near  Briitol,  England. 
1863.  (?)  Cyathoor.  polyzo  Hall.     New  ip.  fo»f.  from  Niagara  Or.  p.  6;  and  llgarad 

without  description,  28th  Kep.  N.  Y.  8t.  Cab.  Nat.  Ulit.,pl.  16,  ftga.  19-17. 

Niagara  limest.     Upper  Silur.     Waldron,  Indiana.     (This  it  aTidontly  sot 

CyathocrinuSt  but  its  generic  relations  cannot  be  ascertained  f^om  the  ma- 
terial which  has  been  discovered.) 
1870.  Cyathoor.  potorinxn  Meek  A  Worthen.     Proe.  Acad.  Nat.  8ci.  Phil.,  p.  S4{ 

Qeol.  Rep.  III.,  vol.  t.  p.  489,  pi.  13,  fig.  4.     Keokok  limeai.     Sobcarb. 

Crawfordsrille,  Indiana. 
*1859.  Cyathoor.  pulohallas  Billings.    (Pal»oer.  pTilohalliu.)    Geol.  Sarr.  Caa., 

Dec.  ir.  p.  46.     Trenton  limest.     L.  Silar.     Ottawa,  Can. 
1878.  Cyathoor.  raxnosiu  Aigelin.     Iconogr.  Crin.  Sueo.,  p.  22,  pi.  29,  iga.  1-1. 

Upper  Silur.     Gotland,  Sweden. 
1856.  (?)  Cyathoor.  radiatus  Eichwald.    (Apioerinns  radiatns.)    Ball.  Soo.  det 

Nat.  de  Moscou,  p.  115;  Lethsea  Rossica,  p   692,  pi.  31,  flgs.  59  a-f.     Car- 
boniferous.    Near  Moscow,  Russia.     (Perhaps  PoteriocrinHS — the  llgarM 

not  sufficiently  intelligible.) 
•1859.  Cyathoor.   rhoxnbiferna    Billings.      (Palsooriniu  rhombiCirva.)      Oeol. 

Surr.  Can.,  Dec.  iv.  p.  45.     Trenton  limest.     L.  Silar.     Ottawa,  Can. 
1862.  Cyathoor.  rigidai  White.    Proc.  Bost    Soc.  Nat.  Hist.,  p.  8.    Lower  Bar- 

lington  limest.     Sutcarb.     Burlington,  Iowa 
1858.  Cyathoor.  rotandatai  Hall.      Qeol.  Rep.  Iowa,  toI.  i.  pt.  ii.  p.  555,  pi.  9. 

figs.  7  a,  b.     U^per  Burlington  limest.     Snbcarb.     Barlington,  Iowa. 
1826.  Cyathoor.  mgosns  Ooliifuss.     Subcarboniferous.    Saxony. 
1869.  Cyathoor.  taffordi  Meek  A  Worthen.      Proe.  Aead.  Nat  Soi.  Phil.,  p.  371; 

Geol.  Rep.  III.,  vol.  ii.  p    236,  pL  17.  figs.  5  a,  b.     Keokak  limeti.     8ab- 

cnrb.     Tennessee. 
•1859.  Cyathoer.  striatiu  Billings.    (Pal»oer.  itrlatns.)   Oeol.  Surw.  Caa  ,  Deo- 

iv.  p.  25,  pi.  i.  fig.  5  a,  b      Chniy  Hmest.     Montreal.  Caa. 
1878.  Cyathoor.  striolatui  Angelin.      Iconogr.  Crin.  Saee.,  p.  23,  pi.  19,  if .  9. 

rpfier  Silur.     Gotland,  Sweden. 
1868.  Cyathoor.  tannidaetylni  Meek  A  Worthen.    Proo.  Aoad.  Nat.  Sol.  Phil.,  p. 

23S ;  Ueol.  Rep.  111.,  vol.  t.  p.  493,  pi.  2,  fig.  15.    Lower  Barlingtoa  liaeflC 

Subcarb.     Burlington,  Iowa. 
1868.  Cyatho«r.  wankoma  Hall.     17th  Rep.  N.  Y.  St  Cab.  Nat  Hitt,  p.  324.  pt 

11.  figs.  13,  14.     NiagraQr.     Upper  Silur.     Racine,  Wiseoasln. 
1878.  Cyathoor.  lonatns  Angelin.      loonog.  Crin.  Suec,  p.  22,  pi.  6,  ig.  5.    Uppar 

Silur.     Gotland,  Sweden. 

SoTK.^  Cynthf^rinuB  Harrodu  u.  Bp.  Form  of  calyx  •hallow,  eop* 
8hA|KMl,  the  lower  iH>rtton  truncate  and  slightly  excavated. 

UikIctIhimiIh  very  Ninull,  8ulK|iiadrangular,  spread  out  borUontally,  and 
forming  a  tlvrmytHi  star.  Hasals  large,  a  little  wider  than  high,  bending 
abruptly  toward  the  underhaaals  in  auch  a  manner  that  tbe  lower  half  of 
the  plnte  Htands  on  a  level  with  the  latter.  The  radiaU  are  of  tbe  alie  of  tbe 
baMila — |>erliApa  a  trifle  vmaller— once  and  a  half  as  wide  as  bigb,  sobpentna* 
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^lar,  the  two  lower  sides  making  about  a  right  angle.  Articulating  scar 
iccupying  about  one-third  the  width  of  the  plate,  somewhat  concave,  and 
ftcing  obliquely  outward.  Brachials  varying  from  two  to  four  or  more  in 
he  rays,  wider  than  high,  rounded  on  the  exterior,  the  upper  one  giving 
ise  to  two  main  arms,  each  of  which  branches  three  times. 

Arms  long,  decreasing  in  width  at  each  bifurcation,  very  delicate  at  the 
Ips,  the  arm-joints  increasing  in  length  upward.  Ventral  furrow  covered 
y  two  alternating  rows  of  from  two  to  three  pieces.    Anal  plate  small. 

Surface  of  plates  ornamented  by  strong  radiating  ridges,  two  to  each. 
idial,  which  connect  with  those  of  the  two  adjacent  basals.  They  are 
lost  prominent  on  the  latter,  where  they  converge  toward  the  middle  into 
node  which  points  downward.  These  nodes,  and  their  downward  direc- 
on,  give  to  the  specimen  an  appearance  very  like  Ollacrinus.  Under- 
asals  smooth. 

Column  small,  round,  composed  of  thin  smooth  joints,  alternating  in  size  ; 
entral  perforation  round. 

This  species  is  most  nearly  related  to  0.  lamellosus  White,  of  the  Upper 
(arlington  limestone,  from  which  it  differs  in  the  number  and  form  of  the 
rms,  which  in  our  species  are  rounded,  instead  of  sharply  ridged  on  the 
»ack  ;  in  the  surface  markings  of  the  calyx,  and  in  the  smooth  column — 
hat  of  C.  lamellosus  being  beautifully  sculptured. 

The  specific  name  is  in  honor  of  Dr.  HaiTod,  of  Canton,  Ind.,  to  whom 
ve  are  indebted  for  the  discovery  and  use  of  specimens. 

Position  and  Locality.  Keokuk  limestone  (Crawfordsville  Division), 
Jantou,  Indiana,  Collections  of  C.  Wachsmuth  and  Dr.  Harrod. 

7.  LECTTHOCRINHS  Zlttel  (not  Joh.  MUller). 

i858.  Leeythocrinus  Miiller.     Monatsber.  der  Berl.  Akad.,  p.  196  (based 

upon  an  anomalous  specimen). 
1866.  Taxocrinus  Schultze.     Echinod.  d.  Eifl.  Kalkes,  p.  80. 
1879.  Leeythocrinus  Zittel.     Handb.  d.  Petrefactenkunde  (now  in  press). 

Under  this  generic  name,  Johannes  Miiller  described  a  species 
nrhicb,  according  to  Sciiultze,  was  an  abnormal  specimen  of  bis 
TaxocHniis  briareus.  In  the  original  specimen,  which  is  figured 
by  Schultze,  Mon.  Echinod.  d.  Eifl.  Kalkes,  pi.  4,  figs.  1  a-e,  there 
ire  six  radials  and  seven  main  arms,  besides  other  irregularities 
in  the  calyx,  plainly  indicating  some  disturbance  in  the  natural 
growth  of  the  animal. 

In  the  Am.  Journ.  Sci.,  Sept.  1877,  one  of  us  expressed  a  doubt 
BIS  to  T,  hriareus  being  a  Taxocrinus^  and  we  have  since  become 
convinced  that  its  nearest  affinities  are  with  Cyathocrinus  and 
Gi880crinu8,  from  both  of  which  it  differs  in  the  construction  of 
the  column,  and  in  the  small  size  of  its  underbasals.  If  the  specie&i 
possesses  five  underbasals,  as  we  believe,  it  ought  to  be  placed 
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Bubgenerically  under  Cyathocrinus;  if  it  has  but  three,  as  Schaltxe 
supposed  (they  have  not  been  observed),  it  should  be  similarly 
ranked  under  Oissocrinus^  but  at  all  events  under  the  Cyathocri* 
nidae. 

Generic  Diagnosis, — General  form  of  the  calyx  cyathiform; 
symmetry  bilateral. 

Underbasals  very  small,  entirely  covered  by  the  column,  their 
number  not  ascertained.  Basals  five,  four  of  them  equal,  the  fifth 
or  posterior  one  witli  tlie  upper  side  truncate.  Radials  large, 
alternating  with  the  basals;  articulating  faces  concave,  occupying 
one-half  to  two-thirds  the  width  of  the  plate.  Brachials  two  to 
four  or  more,  their  number  varying  in  the  different  rays,  as  well 
as  in  different  individuals.  They  are  very  sliort,  the  upper  one 
supporting  on  each  sloping  side  two  main  arms,  which  divide  on 
the  second  or  third  plate,  eacli  division  branching  several  times 
again. 

Arms  long,  composed  of  simple  joints,  and  provided  with  a  dor* 
sal  canal'  and  a  deep  ambulacral  furrow.     No  pinnulce. 

Anal  plate  one,  constructed  as  in  Cyathocrinus  and  reatlog 
upon  the  truncate  posterior  basal.  Ventral  sac  in  form  of  a  lobg 
tube,  constructed  of  numerous  very  regular  hexagonal  plates  of 
equal  height,  longitudinally  arranged  in  alternately  wider  and 
narrower  rows. 

The  column,  which  forms  the  best  generic  distinction,  is  obtusely 
quadrangular,  with  slightl}'  concave  sides,  and  is  composed  of  very 
narrow  joints  of  equal  size,  which  are  |>enetrate<.l  by  a  large  central 
and  four  smaller  accessory  canals,  situated  within  the  joints  of  the 
four  angles. 

The  only  known  species  is : — 

*\SM,  LMythoorinui  Martut  Schaltte.  Echinod.  Eifl.  Kalk.,  p.  S6,  pi.  4.  tg.  1 
(185S.  Looythoer.  Sif«lUnut  MuUer.) ;  1879.  ZitUl.  LtcftJUcrimms  BtfM- 
ufntij,  Handbachd.  PetrefacUnkand*.  3U  Liefer.  (NowinprtM.)  Davoaiaa, 
Bifel,  QermaDy. 

S.  OISBOCBDniS  Angelin. 

1878.  Iconog.  Crin.  Suec,  p.  10. 

General  form  of  body — including  arms— elongate,  slightly  ven- 


I  By  *'  dorsal  canar'  wp  understand  the  longitudinal  passage,  whldi  oc- 
curs in  gome  fonns  through  the  calcareous  joints  of  the  arms,  next  to 
dorsal  side,  and  in  connection  with  the  nervous  centre  in  the  calyx. 
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tricose  above  the  arm  bases.    Calyx  low,  neatly  ornamented  by 
radiating  strise ;  symmetry  bilateral. 

Underbasals  three  instead  of  five,  two  of  them  equal  and  twice 

as  large  as  the  third;   the  smaller  one   placed   anteriorly,  the 

sutures  of  the  two  larger  directed  to  the  rear.     The  plates  are  so 

arranged  that  a  bisection  of  the  latter  two  produces  five  equal 

pieces  regularly  alternating  with  the  succeeding  ring  of  basals. 

Sasals  large,  four  of  them  pentagonal  or  hexagonal  with  sharp 

"Kpper  angles,  the  fifth  longer,  hexagonal,  truncate  above.   Radials 

eemi-lunate,  larger  than  the  basals,  wider  than  long;  articulating 

:^acet  concave  and  occupying  about  one-half  the  width  of  the  plate. 

•The  brachials  consist  either  of  a  single  bifurcating  plate,  which  is 

"wider  than  long,  pentangular;  or  in  some  species  of  two  smaller 

;i>lates  which  combined  have  about  the  form  and  proportions  of 

^he  single  one. 

Arms  long,  bifurcating,  branches  very  numerous  and  of  almost 

^uniform  thickness  throughout  their  length.     The  divisions  take 

"place  at  regular  intervals,  but  only  toward  the  inner  side  of  the 

7ay,  the  outer  or  main  arms  remaining  straight;  the  inner  arms 

or  branches  remain  simple  or  in  some  cases  subdivide  once  or 

"twice.     The  first  bifurcation  of  the  main  arms  takes  place  upon 

the  first  or  second  plate  above  the  brachials,  the  next  and  all  suc- 

<seeding  bifurcations  from  each  first,  second,  or  fourth  plate,  accord- 

:ing  to  species.     Arm-joints  distinctly  rounded  on  the  exterior, 

^with  parallel  sutures,  rather  higher  than  wide,  the  upper  margin 

generally  projecting  into  a  band  inclosing  the  lower  part  of  the 

next  plate.     The  axillary  or  bifurcating  plates  the  largest,  with  a 

sharp  angular  process  at  their  sides  toward  the  upper  margin.   No 

pinnulse.    Arm  furrows  covered  by  two  rows  of  alternate  plates 

which  stand  out  prominently  forming  an  elevated  arch. 

Anal  plate  one,  which  is  large,  resting  upon  the  truncate  basal 
and  supporting  the  ventral  sac,  which  has  the  form  of  a  tube.  The 
tube  is  long,  sometimes  extending  bej'ond  the  tips  of  the  arms, 
rather  strong;  cylindrical  except  at  its  junction  with  the  main 
body,  where  it  becomes  much  contracted  toward  one  side ;  the 
inner  passage  elliptic,  almost  linear  in  its  cross  section.  It  is 
composed  of  quadrangular  plates  longitudinallj'  arranged,  leaving 
a  deep  furrow  between  the  rows  lined  with  fissures  which  penetrate 
the  test. 
The  construction  of  the  summit  closely  resembles  that  of  Gya- 
21 
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thocrinus^exccpt  that  the  arms  are  recumbent  upon  the  vault.  There 
are  five  oral  plates,  upon  the  sutures  between  which,  and  raised 
above  the  general  level,  the  arm-joints  are  imbe<1ded,  being  covered 
by  small  alternating  plates  like  the  free  arms. 

Column  round,  composed  of  joints  of  alternating  thickness. 

Ois8ocrinu8  approaches  nearest  the  Silurian  form  of  Cyaihih 
crinus;  indeed  the  form  of  the  calyx  and  the  general  aspect  are 
strikingly  similar.  But  they  differ  in  the  number  of  nnderbasals, 
which  in  this  genus  arc  reduced  to  three.  Angelin  places  Gistto* 
crinuH  with  Forbesiocrinus  and  both  under  the  Taxocrinidcei  which 
is  certainly  not  a  natural  group.  The  long  slender  proboscis^  the 
single  ring  of  radials  within  the  calyx,  show  clearly  that  this  genat 
belongs  to  the  Cyathocrinidae. 

Qeologival pimtion^elc, — Upper  Silurian  of  England  and  Sweden, 
so  far  as  known. 

The  following  species  have  been  referred  to  it:— 

1839.  OiMOoriniiB  arthritioui  Phillips.   (Aotiiioer.arthritioui),MiirobiMB.  SQar. 

Byst.,  p    674,  pi.  17.  fig.  8,  and  Morris,  Cat.  Brii.  Fon  ,  Bd.  2,  1854.  p. 

70.— Salter.  1859.     March.   Silarla,   Ed.  3,  p.  536,  pi.  14,  flg.  7.  and  ibid. 

Ed.  4;  p.  512;  Salter,  1873,  Cyathoer.  arthritieiil.  Cat.  Camb.  and  Silar. 

Fo88.   in   Unir.  of   Cambridge,  p.  124.     Angelin.     OUaotr.  arfkritiaaa» 

leonogr.  Crin.  Saeo.,  p.  10,  pi.  3,  figs.  1-3.    Upper  Silar.    OoUand,  Swadaa, 

and  Dudley,  Bog. 
1878.  Oiiioer.  alegam  Angelin.      loonogr.  Crin.  Saee.,  p.  10,  pi.  3,  fig.  6.     Upptr 

Silur.     Qotland,  Sweden. 
1878.  (?)  Oiiioer.  maorodaetylui  Angelin.    loonogr.  Crin.  Snee.,  p.  10,  pL  IS,  If. 

1.     Upper  Silur.     Gotland,  Sweden. 

This  species  differs  from  all  others  referred  to  this  genat  by 
Angelin  in  the  brachials,  which  are  represented  in  a  greater  nunn 
ber  and  variable  as  in  CyathocrinuH ;  in  the  branching  of  the 
arms,  and  in  having  a  more  elongate  calyx.  The  underbasals  are 
said  to  be  three,  but  this  is  not  certain. 

1878.  Oitsoer.  aadni  Angelin.    Iconogr.  Crin.  Saeo.,  p.  10,  pi.  20,  fig.  SO.     Uppar 

Silur.     Gotland,  Sweden. 
1878.  Oiiioer.  pnnetnotui  Angelin.      Iconogr.  Crin.  Saeo.,  p.  10,  pi.  27,  Sgi.  1  »^; 

pi.  29.  figs.  73-70.     Upi>er  Bilur.     Gotland,  Sweden. 
1878.  Oitaoer.  tubnlatui  Angelin.     loonogr.  Crin.  Saeo.,  p.  10,  pi.  3,  flf.  4.     Up^ 

per  Silur.     Gotland,  Sweden. 
1878.  Oiatoer.  umbilieatat  Angelin.    Iconogr.  Crin.  Saeo.,  p.  10,  pi.  21,  agt.  S->IO ; 

{1.  l!y.  figs.  75  a,  b.     Upper  Silur.     Gotland,  Sweden. 
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9.  ABACHNOCBINITS  Meek  A  Worthen. 
1866.  Geol.  Rep.  Illinois,  vol.  ii.  p.  177. 

The  above  name,  with  CyathocriJius?  bulbosus  Hall  as  type, 
was  proposed  by  Meek  and  Worthen  for  a  little  group  of  Crinoids 
which  are  distinguished  by  their  spider  like  appearance.  The 
calyx  in  these  species,  as  compared  with  the  long  and  robust  arms, 
is  extremely  small,  hemispherical,  and  forms  a  bulb-like  protuber- 
ance, from  which  the  arms  spread  horizontally.  These  characters 
distinguish  this  form  readily  from  Cyalhocrinus^  with  which  it 
otherwise  agrees,  and  they  are  so  remarkable  that  we  feel  con- 
strained to  consider  Arachnocrinus  a  distinct  genus,  and  not  a 
subgenus,  as  suggested  by  its  authors. 

We  had  lately  the  pleasure  of  examining  the  splendid  collections 
of  Dr.  Knapp  in  Louisville,  where  we  found  two  exceedingly  in- 
teresting specimens,  representing  different  species  of  this  genus, 
both  new.  In  one,  the  arms  are  almost  closed,  in  the  other  spread 
out  horizontally,  thus  demonstrating  clearly  that  this  Crinoid  was 
capable  of  folding  up  its  arms,  and  bringing  them  to  an  erect  posi- 
tion, which  has  been  doubted  by  Meek  and  Worthen,  who  could 
not  conceive  how  an  animal  with  so  small  a  visceral  cavity  could 
have  sufficient  muscular  power  to  move  such  ponderous  arms.  Dr. 
Knapp  kindly  permits  us  to  describe  the  two  species,  which  will 
be  known  as  A,  Knappi  and  A.  extensus.  Roemer's  Poteriocrinus 
pisiformis^  which  Meek  and  Worthen  refer  to  this  genus,  is  but 
imperfectly  known,  but  we  do  not  doubt  that  the  reference  is 
correct.  We  also  place  in  this  genus  Cyathocrinus  granulatus 
Angelin,  though  it  differs  from  the  other  species  in  the  brachials, 
which  are  restricted  to  one  to  each  ray.  We  propose  the  follow- 
ing:— 

Oeneric  Diagnosis. — Calyx  verj''  small,  reseiahVing  Cyathocrinus 
in  the  arrangement  of  the  plates,  but  more  depressed  ;  basal  por- 
tion rounded.  Arms  exceedingly  robust,  generally  stretched  out 
horizontally,  and  arranged  around  the  body,  as  the  arms  in  As- 
trophy  ton  around  the  disc. 

Underbasals  five,  small,  apparently  of  equal  size.  Basals  five, 
the  posterior  one  truncate.  Radials  wider  than  high,  articulating 
scar  occupying  almost  tlie  entire  width  of  the  plate,  and  more  or 
less  concave.  The  number  of  brachials  differs  in  the  rays,  as  many 
as  fourteen  having  been  observed  ;  they  are  cylindrical,  wider  than 
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high,  and  resemble  in  form  and  construction  the  joints  of  the  heavy 
arms. 

Arms  long,  ramifying  several  times  towards  the  inner  part  of 
the  ray,  the  main  arms  and  branches  scarcely  diminishing  in  size; 
in  fact  the  joints  near  the  tips  of  the  arms  are  almost  as  large  as 
the  brachials.  Both  are  generally  short,  quadrangular,  except  the 
bifurcating  plates,  which  are  comparatively  longer.  Ambalacral 
furrow  deep.     Pinnulae  wanting. 

Anal  plate  one,  small,  resting  upon  the  truncate  basal,  and  sup- 
porting a  lateral  tube  which  is  in  line  with  the  arm  bases.  The 
ventral  tube  was  evidently  small.  In  A.  Knappi  it  apparently 
rests  directly  upon  the  basal,  or  probably  .the  anal  plate  formn  a 
part  of  the  ventral  sac.  The  vault  is  surmounted  by  five  large 
oral  plates — all  other  plates  in  the  dome  unknown. 

Column  round,  of  alternately  larger  and  smaller  joints. 

Oeological  Posit  ion  ^  etc. — Confined  to  the  Upper  Silurian  and 
Devonian  so  far  as  known,  and  found  both  in  Europe  and  America. 

The  following  species  may  be  referred  to  this  genus: — 

18(^0.  Araohnoorinat  bttlbotai  Hall.    (Cfathocr.  (?)  bnlbotuM),  16tb  lUp.  N.  T.  8t. 

Cab.  Nat.  Iliit..  p.  123.  pi.  1,  figs.  19-22.     Upper  II«ld«rb«rg,  I>«tob.    Ut. 

iogfton  Co.,  Kentucky. 
*1879.  Araehnoor.  ozttaiai  Wacbem.  and  6pr.     (See  deaeripiion  below.*) 
•  1878.    (?)  Araehnoor.  granuUtui  Angelin.      {Cyathocr,   gran^latuB)^  leosofr. 

Crtn.  Sueo.,  p.  23,  pi.  10,  figs.  1-3      Upper  Silar.     Gotland,  Swodra. 
•1879.  Araohnoor.  Knappi  Wacbm.  A  Spr.     (See  deteription  below.^ 


1  Araehnoerinut  4xtsn$u$,  n.  sp.  The  body  of  the  only  known  specimen 
is  not  in  a  condition  to  exhibit  satisfactorily  the  arrangement  and  propor- 
tions of  all  the  plates,  but  enough  is  visible  to  show  that  the  calyx  doaely 
resembh*s  that  of  Arachnoer,  bulbo$ui.  Its  plates  are  smooth,  the  nnder- 
basals  small,  and  projecting  but  little  beyond  the  column.  Arms  massive, 
bifurcating  on  the  second  brachial,  except  in  the  anterior  ray  which  divides 
on  the  14th  or  15th  plate,  and  branches  further  up  four  times;  the  two 
lateral  rays  branch  five,  the  two  posterior  rays  six  times.  The  arms  are 
long  and  stretched  out  horizontally  to  their  full  length.  Arm  Joints  almost 
as  large  as  the  brachials  and  like  them  cylindrical,  much  wider  than  loDg-» 
except  the  bifurcating  plates  which  are  always  comparatively  longer,  witk 
a  thickened  rim  l>oth  at  their  upper  and  lower  margins. 

This  s{>ecii'H  differs  from  A,  bulbosus  in  the  proportions  of  its  arm  Jointa, 
from  A.  Knappi  in  the  numl)cr  of  brachials,  and  from  l>oth  in  the  bifurca- 

tioD  of  the  arms, .     Hamilton  Gr.  below  Hydraulic  Beds  (Encrinal 

limestone,  Halli.     Devonian,  Falls  of  the  Ohio. 

'  Araehnocrinut  Knappi^  n.  sp.  Calyx  one  and  a  half  wider  than  hifk, 
basal  i>ortion  concave.     Underbasals  small,  not  extending  beyond  the  eol- 
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^1860.  Arftohnoor.  piiiformis   Roemer.      (Posterioer.  pi$iformui)t   Sil.   Fauna  of 
West  Teon.,  p.  54,  pi.  4,  figs.  7  a-d;  Meek  k  Wortheo,  Arachnoer.  piii- 
formis,    Geol.  Rep.  III.,  vol.  ii.  p.  177.     Upper  Silar.    Tenn. 

The  arms  are  unknown  in  this  species. 

10.  VASOCBnnrS  Lyon. 
(Rectified  by  W.  &  Spr.) 

857.  Geol.  Surv.  Kentucky,  vol.  8,  p.  485. 

Hall — Advance  Sheets  Pal.  New  York,  Vol.  V.,  Part  II.,  p.  6, 
iontaining  a  list  of  the  Devonian  fossils  occurring  at  the  falls  of 
he  Ohio — placed  both  species  of  Lyon^s  Vasocrinus  under  Cya- 
hocrinuB^  in  which  he  was  apparently  justified  ;  for  Lyon  in  de- 
scribing the  genus  failed  to  point  out  any  characters  by  which  it 
night  be  distinguished  from  Cyathocrinus^  except  perhaps  the 
>eculiar  form  of  the  body.  In  his  generic  description  Lyon  men- 
Ions  the  presence  of  only  a  single  anal  plate,  but  at  the  same  time 
lescribes  his  second  species  with  two  anals.  On  examining  the 
>riginal  specimens,  both  of  F.  valens  and  F.  sculptus,  in  the  col- 
ection  of  Dr.  Knapp,  we  arrived  at  the  conclusion  that  Lyon  was 
jorrect  in  separating  these  species  from  Gyathocrinus^  &nd  further- 
nore,  that  they  are  intimately  related  to  certain  other  species 

imn.  Basals  large,  larger  than  the  radials,  and  partly  included  within  the 
^ncavity.  Radials  of  unequal  size — the  posterior  ones  smaller — semilunu- 
late ;  articulating  facet  strongly  excavated,  facing  outward  and  almost  cir- 
cular in  outline.  Brachials  very  heavy,  their  number  varying  in  the  rays. 
[n  the  original  specimen  the  left  posterior  ray  has  fourteen  brachials ;  the 
right  posterior — evidently  recuperated  and  hence  perhaps  not  showing  its 
normal  condition — ^has  eight ;  the  lateral  rays  twelve  to  fourteen,  and  the 
anterior  ray  fourteen.  The  first  and  only  bifurcation  visible  in  the  speci- 
men takes  place  on  the  second,  third,  or  fourth  plate.  Arms  erect,  being 
otherwise  built  upon  the  same  plan  as  in  A.  extensus.  Arm  joints  as  heavy 
as  the  brachials,  cylindrical,  much  wider  than  high,  with  parallel  sutures, 
and  without  pinnulse.  All  these  plates  appear  as  if  constricted  in  the  mid- 
dle, on  account  of  the  thickening  of  the  plates  toward  the  sutures.  Anal 
arrangement  not  clearly  disclosed  in  the  specimen,  but  there  appears  to  be 
a  rather  large  lateral  opening  directly  above  the  posterior  basal  and  be- 
tween two  adjoining  radials.  We  can  observe  no  special  anal  plate,  and  if 
it  were  present  it  was  evidently  small,  and  perhaps  formed  a  part  of  the  ven- 
tral tnbe,  which  toward  the  dome  is  supported  by  an  elongate  lozenge- 
shaped  oral  plate.  Four  additional  oral  plates  of  a  similar  form  cover  the 
ventral  side.  Apical  dome  plates,  and  the  covering  of  the  ambulacral 
furrow,  not  preserved.  Hamilton  Group.  Devonian.  Near  Charleston, 
Indiana. 
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which  have  been  referred  to  various  genera  and  always  with  diffi- 
culty. 

In  reconstructing  the  genus,  we  prefer  to  make  Vasocrinus  Ly- 
oni  (Cyathocrinus  Lyoni  Hall),  from  CrawfordsviUe,  the  type, 
because  it  is  found  more  perfectly  preserved  in  the  arm  portion; 
but  we  scarcely  doubt,  to  judge  from  the  brachials,  as  far  as  they 
are  preserved,  that  the  arms  in  the  Devonian  species  were  coo- 
structed  in  a  like  manner. 

Bevised  Generic  Diagnosis, — Calyx  shaped  like  a  low  vase; 
plates  thin.  Underbasals  five,  rather  small,  forming  a  regular 
|>entagon.  Basals  large,  almost  as  high  as  wide,  generally  de- 
pressed toward  their  angles,  four  pentagonal  or  hexagonal,  the 
fifth  with  nn  additional  side,  lladials  always  wider  than  high, 
the  upper  portion  strongly  inflected  toward  the  dome.  Articalat- 
ing  facet,  concave  occupying  about  one-third  of  the  plates,  almost 
circidar,  deeply  notched  for  the  ambulacral  groove.  Brachials 
resembling  the  arm  plates,  but  slightly  wider.  In  Vcisocr,  Lyoni^ 
the  only  species  in  which  their  num1>er  is  perfectly  known,  there 
are  two  by  five  (  V.  valens  had  at  least  as  many),  with  two  arms 
to  the  ray. 

Anns  long,  moderately  heavv,  tapering  gradually  to  the  tips. 
They  are  simple  throughout,  so  far  as  observed,  but  in  place  of 
branching  they  throw  off  armlets  alternately  from  each  side,  and 
the8e  branch  once  or  twice,  as  in  Bolryocrinus  and  BarycrinuM^ 
though  they  are  less  robust. 

Anal  area  wide;  anal  plates  generally  two,  rarely  one,  arranged 
as  in  Barycrinus.  There  is  one  large  plate  situated  between  two 
radials,  and  a  smaller  one  placed  obliquely  toward  the  right  aide 
of  the  specimen,  and  between  two  basals,  the  right  posterior  radial 
and  the  larger  anal.  The  ventral  sac,  as  observed  in  F.  Lyomi^ 
extends  to  more  than  half  the  length  of  the  arms.  It  is  rather 
heavy,  with  a  series  of  large  quandrangular  plates  at  the  base,' 
the  lower  ones  as  wide,  but  much  higher  than  the  radials.  All 
the  other  plates  of  the  sac  are  much  smaller,  decreasing  in  aise 
upward.     Construction  of  the  vault  unknown. 

1  These  pUtes,  which  arc  much  lieavicr  and  larger  than  any  other  platca 
of  the  tul)e,  in  their  longitudinal  arrangement  and  rounded  exterior, 
strongly  re»(*mble  an  arm,  and  were  taken  by  Lyon  and  Caaseday,  who  de> 
Bcrilied  thin  species  as  Cyathoer.  hsxadactylu$^  for  arm  plates  of  a  ilxtli 
ray,  and  the  large  anal  plate  upon  which  they  rest,  for  a  radial. 
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Column  round,  undivided  longitudinally  (except  in  F.  dilata- 
tus) ;  central  perforation  scarcely  of  medium  size. 

This  genus  occupies  a  position  systematically  between  Gyatho- 
crinus  on  the  one  side  and  Botryocrinus  and  Barycrinus  on  the 
other.  It  differs  from  Barycrinus  in  the  delicacy  of  its  body  plates, 
in  having  two  brachials  instead  of  one,  in  the  less  robust  arms, 
and  in  having  a  round  column  with  a  comparatively  small  and 
simply  constructed  passage,  in  contrast  to  the  pentagonal,  divided 
column,  and  wide  and  complicated  central  canal  of  that  genus. 
Prom  Bolryocrinus  it  differs  in  the  form  of  the  ventral  sac  and 
the  construction  of  the  arms. 

Oeological  Position^  etc. — Devonian  and  Subcarboniferous ;  only 
fbund  in  America,  save  one  doubtful  species  from  the  Eifel. 

The  following  species  are  considered  as  belonging  here : — 

^1866.  (DVasoorinuB  dilatatuB  SohuUze.  (Foterior.  dilatatuB,  not  HaU  =  Coe- 
lioor.  dilatatuB.)  Mon.  Echinod.  Eifl.  Kalk.,  p.  49,  pi.  5,  fige.  3,  3  a.  De> 
Yonian.    Eifel,  Germany. 

This  species  has  the  column  divided  longitudinally,  and  therein 
sipproaches  Barycrinus^  from  which  it  differs  in  having  thin  body 
plates,  and  a  form  exactly  as  in  Lyon's  typical  species  V.  valens. 

"^^1861.  Vasoor.  Lyoni  Hall.  (CyatlioorinuB  Lyoni.)  Type  of  the  genas.  Desc. 
New.  Pal.  Grin.,  p.  5;  Best.  Journ.  Nat.  Hist,  p.  298.  1868.  Meek  ifc 
Worthen.  BaryorinuB  Lyoni.  Proo.  Aoad.  Nat.  Set.  PbiJa.,  p.  340. 
Keokuk  limest.  Saboarb.  Crawfordsville,  Indiana. 
Syn.  Cyathoerinus  hexadactylus,  Lyon  A  Casseday.  1859.  Amer.  Journ. 
8ei.,  p.  74. 

Lyon's  name  has  precedence,  but  being  specifically  as  well  as 
^enerically  incorrect  (see  note  above),  we  adopt  Prof.  Hall's  later 
xiame. 

"^ISdl.  Vasoor.  maoropleurus  Hall.    (Cyathoor.  macropleurui.)    Deso.  New.  Pal. 

Grin.,  p.  5;  Bost.  Journ.  Nat.  Hiet.,  p.  295.     Meek  &  Worthen,  Scaphioer. 

macropleitrus.    Geol;  Rep.  111.,  vol.  v.  p.  412.    Lower  Burl,  limest.    Suboarb. 

Burlington,  Iowa. 
3857.  Vasoor.  soulptus  Lyon.     Geol.  Rep.  Ky.,  vol.  iii.  p.  486,  pi.  4,  figs.  3  b-e. ; 

Hall,  1877.  Cyathocr.  seulptus.     Pal.  N.  T.,  vol.  ▼.  (advance  sheet  No.  2) 

p.  6.     Hamilton  Gr.,  Devonian,  above  Hydraulio  Bed.     Jefferson  Co.,  Ky. 
^857.  Vasoor.  valens  Lyon.      Geol.  Rep.  Ky.,  vol.  iii.  p.  485,  pi.  4,  figs.  3,  3  a. 

Hall,  1877.   Cyatkocr    valens.     Pal.  N.  T.,  vol.  v.   (advance  sheet  No.  2) 

p.  6.     Hamilton  Gr.     Devonian,  above  the  Hydraulio  Bed.     Near  Green* 

villa,  Ky.  f 
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11.  OPHIOOBIHTrS  Angtlin. 
1878.  Iconogr.  Crin.  Suec,  p.  24. 

In  the  form  and  structure  of  the  calyx  this  type  resembles 
CyathocrinuB^  but  in  the  position  of  the  arms  it  is  like  Arachno^ 
crinus^  from  which  it  is  perhaps  only  subgenerically  distinct. 

Underbasals  five,  four  of  medium  size,  equal,  thin,  upper  edges 
meeting  at  right  angles,  except  the  fifth  is  truncated  above*  Radials 
five,  lunulate ;  articulating  surface  deeply  concave,  and  occupying 
almost  the  entire  width  of  the  plate.  Brachials  spreading  oat 
horizontall3%  varying  in  number  from  one  to  four  in  the  different 
rays ;  very  short  but  heavy.     Only  one  anal  plate. 

Arms  directed  downward;  composed  of  joints  similar  to  the 
brachials,  being,  however,  slightly  narrower  and  longer.  Total 
length  of  arms  unknown.  O.  crotalurus  had  apparently  only  tea 
arms ;  in  the  original  specimen  some  eight  or  nine  arm  Joints  are 
preserved  without  any  signs  of  bifurcation.  The  arm  grooves  are 
rather  narrow,  covered  by  two  rows  of  plates ;  with  short  lateral 
grooves  given  off  from  each  side  of  tlie  main  furrow,  within  the 
arm  joints,  similarly  covered,  and  which  arc  evidently  recumbent 
pinnulse. 

The  condition  of  the  ventral  sac  is  the  most  remarkable  feature 
of  the  genus.  Instead  of  going  straight  upward,  it  bends  close 
to  the  base,  and  coils  upon  itself  spirally  twice,  decreasing  in 
thickness  toward  the  upper  end.  It  is  composed  of  regular  rows 
of  hexagonal  plates  alternately  arranged,  with  a  rather  deep 
longitudinal  ridge  bordered  with  fissures  on  each  side. 

Column  round,  of  alternate  larger  and  smaller  joints;  central 
perforation  of  medium  size. 

This  genus  resembles  Cyathocrinus^  but  is  easily  distinguished 
by  its  peculiar  pendent  arms,  recumbent  pinnulse,  and  remarkable 
proboscis. 

Geological  position^  etc. — Upper  Silurian.    Sweden. 

The  only  known  species  is — 

1878.  Ophioerinai  erotslami  Aogelin.     leonogr.  Crin.  6a«e.,  p.  24,  pi.  4,  igik  S 
Upp«r  8Uor.    OotUnd,  Sweden. 


12.  BOTRTOCEnrXIB  Angtlin. 
1878.  Iconogr.  Crin.  Suec,  p.  24. 
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A.  Typical  form. 

The  crinoids  of  this  type  resemble  in  general  form  a  tree  with 
many  branches  and  branchlets.  Calyx  small,  cyathiform,  un- 
symmetrical. 

Uuderbasals  five,  slightly  protuberant.  Basals  five,  three  of 
them  equal,  the  other  two  of  somewhat  different  form,  due  to  their 
abutting  against  the  anal  plates.  Kadials  large,  articulating  sur- 
face concave,  occupying  more  than  three-fourths  of  the  width  of 
the  plate.  Brachials  less  than  one-half  the  size  of  the  radials, 
wider  than  high,  their  number  varying  in  the  rays  from  two  to 
five. 

Cach  ray  is  composed  of  two  main  arms  from  which,  through- 
)ut  their  entire  length,  spring  two  rows  of  branches,  given  off  on 
klternate  sides  from  every  second  or  third  joint,  and  which  ex- 
end  to  the  very  top  of  the  specimen.  The  secondary  arms  branch 
L^ain,  throwing  off  branchlets  right  and  left,  which  themselves 
'amify,  thus  producing  branches  of  a  third  and  fourth  order.  The 
Dain  arms  are  heavy,  almost  as  wide  at  the  base  as  the  brachials, 
Lod  decreasing  in  size  very  gradually  toward  the  tips.  The  sec- 
mdary  branches  are  about  two-thirds  the  size  of  the  former,  and 
*hose  of  the  succeeding  orders  are  slender,  short,  not  reaching  to 
;he  top  of  the  specimen.  The  plates  of  arms  and  branches  of  cor- 
responding position,  throughout  the  specimen,  are  of  equal  width 
md  height,  those  of  the  branches  being  relatively  shorter.  Ar- 
ticulating face  of  arm  joints  and  brachials  circular. 

Anal  plates  two,  arranged  as  in  Homocrinus  ;  the  lower  one 
rhomboidal,  situated  between  two  basals,  the  right  posterior  radial 
and  the  second  anal.  The  latter  is  larger,  similar  in  form  to  the 
radials,  almost  as  large,  and  in  line  with  them.  Ventral  sac  of 
medium  width,  composed  of  very  regular  hexagonal  plates,  alter- 
nately arranged  in  rows.  It  is  in  form  of  a  tube,  and  ascends 
almost  vertically  to  about  one-fourth  the  length  of  the  arm,  where 
it  bends  abruptly  towards  the  posterior  side  and  coils  upon  itself 
like  a  snail.  Anal  aperture  apparently  located  anteriorly  at  the 
very  base  of  the  tube. 

Yault  composed  of  a  large  number  of  small  plates  the  exact  ar- 
rangement of  which  has  not  been  ascertained. 

Column  round,  composed  of  thin  jbints. 

Botryocrinus  agrees  closest  with  Barycrinus^  to  th£  description 
of  which  we  refer  for  comparison. 
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Oeologiral  position^  etc, — Known  only  in  the  Upper  Silurian  of 
Sweden,  where  it  is  represented  by  the  two  following  species:-* 

1878.  Botryoerinut  ramotiuimat  Angelin.  Iconogr.  Crin.  Som  ,  p.  24,  pi.  20, 
fig.  8  and  PI.  S3,  fig.  14.     Upper  Silar.     OotUnd.  Sweden 

187B.  Botryoor.  oorallum  Angelin.  loonogr.  Crin.  Sueo.,  p.  24,  pi.  15,  ig.  9,  mi4 
pi.  23,  figs.  1ft,  16,  and  pi.  24,  fig.  4.     Upper  Silar      Gotland,  Swedes. 

B.  Sabgenae  SICTOCRIirUS  Angelin. 
1878.  Iconogr.  Crin.  Soec,  p.  23. 

Sicyoc?nnu8  cucurbitaretm  Angelin,  the  only  known  species  of 
this  ty|>e,  is  so  closely  related  to  Botnjocrinus  that  we  think  it 
should  be  placed  thereunder  as  a  subgenus.  The  calyx,  in  form 
and  arrangement  of  plates,  is  alike  in  both,  and  even  the  arms  and 
ventral  sac  are  constructed  upon  the  same  plan,  but  which  is  dif* 
ferentlv  executed. 

In  Sin/orrinus  there  are  five  single  arms,  in  place  of  five  pairs, 
which  give  oflT  branches  from  one  side  onl}',  and  not  alternately 
from  both  sides  as  in  the  typical  form.  The  branches,  which  arc 
represented  up  to  the  fourth  order,  diverge  from  the  arm  at  a  less 
angle,  and  those  of  the  third  and  fourth  orders  are  comparatively 
longer.  The  brachials,  as  well  as  the  arm  joints  throughout  the 
branches,  are  from  two  to  three  and  even  four  times  longer  than 
wide,  and  have  a  deep  ambulacral  furrow.  The  ventral  sac,  as  in 
Bftfryorn'nuH^  first  ascends,  then  turns  abruptly  toward  the  pos- 
terior side,  and  bends  until  its  extremity  points  downwards.  It 
is  now  very  remarkable  that  the  portion  of  the  tul>e  which  is  bent 
over  is  not  only  firmly  attached  exteriorly  to  the  lower  part  by  a 
growth  of  plates,  but  it  api>ears  that  its  inner  passage  followed 
the  curvature  of  the  tube,  for  on  each  lateral  surface  there  are  two 
rows  of  fissures  which  follow  exactly  the  line  of  deflection.  Col- 
umn obscurely  pentagonal. 

1878.  Siey^orinni  ouonrbitaeaiiB  Angelin.  loonogr.  Crin.  8ae«.,  p.  24,  pi.  4,  ig. 
9,  ond  pi.  10,  fig  5.     Upper  Silur.     Gotland,  Sweden. 

13    BABTCBIVVS  WaehainnUi. 
(Diagram  PI.  1,  Fig.  8.) 

18««.  Proc.  Acad.  Nat.  8ci,  Phil,,  p.  3:58. 

This  genus  was  founded  upon  a  group  of  Crinoids  which  had 
formerly  U^en  referred  by  Hall  antl  Meek  A  Worthen  to  Cyaihth' 
vrimuy  difiering,  however,  from  it  in  several  strongly  marked  fea* 
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tures.  In  the  first  place  the  species  arc  more  robust,  having 
thicker  and  more  ponderous  plates  which  form  a  more  shallow 
cup.  Thc3'  also  diflfer  in  having  generally  an  extra  quadrangular 
anal  piece,  which  is  inserted  toward  the  right  lower  margin  of  the 
other  anal,  and  although  it  is  often  very  small,  and  in  some  rare 
cases  entirely  wanting,  it  is  characteristic  as  a  rule,  while  such  a 
plate  never  occurs  in  Cyathocrinus.  A  more  constant  diflTerence 
is  observable  in  the  brachials,  which  are  proportionally  shorter 
and  wider,  particularly  the  first  one,  which  often  presents  an  almost 
linear  appearance.  In  Cyathocrinus  the  number  of  brachials  is 
verj'  irregular,  but  in  Barycrinus,  without  exception,  it  is  fixed  at 
two.  The  best  means  of  distinction,  however,  is  aflTorded  b}'  the 
arms,  which  in  Barycrinus  are  composed  of  rather  short,  heavy, 
rounded  pieces,  with  very  narrow  ambulacral  grooves,  while  Cya- 
thocrinus has  rather  slender  arms  and  wide,  deep  furrows.  The 
arms  also  instead  of  regularly  dichotomizing,  so  as  to  form  equal 
divisions,  are  simple  in  Baryc rinus  und  give  off  armlets  at  regular 
intervals.  The  column  in  this  genus  is  almost  unique  in  its  con- 
struction, and  very  distinct  from  that  of  Cyathocrinus,  It  is  not 
only  stouter  and  subpentagonal,  but  is  divided  longitudinally  into 
five  sections,  and  has  a  large,  highly  organized  central  canal. 

Barycrinus  has  its  closest  afiSnities  with  Botryocrinus  Angl., 
with  which  it  agrees  in  the  general  construction  of  the  arms  and 
in  the  anal  arrangement,  but  from  which  it  is  easily  distinguished 
by  its  massive  body  plates,  the  number  and  proportion  of  its  bra- 
chials, and  by  the  column. 

Generic  Diagnosis. — General  form  of  the  calyx  basin  or  low 
cup-shaped  ;  often  attaining  a  gigantic  size  ;  plates  massive,  more 
or  less  gibbous  or  protuberant.  Surface  coarsely  corrugated, 
granulated,  or  striated,  with  frequently  a  depression  at  each  angle 
between  the  plates. 

Underbasals  five,  of  less  than  medium  size,  fully  one-half  extend- 
ing beyond  the  column,  their  points  in  form  of  little  triangles  bent 
upward. 

Basals  large,  three  of  them — sometimes  four — hexagonal,  the 
other  two  heptagonal.  Kadials  five,  very  unequal  in  size,  the 
right  posterior  and  often  the  anterior  one  much  the  lowest,  all  of 
them  wider  than  high,  pentagonal  in  outline ;  articulating  scar 
facing  outward,  concave,  occupying  from  one-half  to  fully  two- 
thirds  the  width  of  the  plate.     Brachials,  two  to  each  ray,  wide 
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and  short,  articulating  face  circular ;  the  first  one  extremely  short 
in  the  middle,  one  fourth  as  high  as  wide,  and  becoming  still  thin- 
ner or  wedge-shaped  at  each  side  ;  the  second  is  a  little  longer  in 
proportion  and  presents  a  subtrigonal  outline,  supporting  on  lU 
sloping  upper  sides  two  arms. 

Arms  moderately  long,  robust,  scarcely  decreasing  in  size,  and 
generally  simple  throughout,  though  sometimes  they  branch  once 
on  the  third  or  fourth  plate  in  some  of  the  rays — but  never  in 
the  anterior  one — and  only  in  one  arm  to  a  ray,  the  other  arm 
always  remaining  simple.  In  one  species,  probably  B.  tumidu$ 
Hall,  from  the  Keokuk  limestone,  the  antero-lateral  rays  are  en- 
tirely simple,  the  arm  plates  and  brachials  forming  a  continuoos 
series.  All  the  main  arms,  instead  of  bifurcating,  give  off  at 
regular  intervals,  alternately  on  opposite  sides,  and  from  the  inner 
margins  of  the  plates,  short,  rounded,  simple  armlets,  which  in 
most  species  throw  off  secondary  branches  as  in  Boiryocrinu*^  and 
these  armlets,  here  as  there,  probably  performed  the  office  of  pin- 
nulae.  The  arm  joints  are  simple,  round,  mostly  shorter  than 
wide,  with  a  narrow,  almost  linear  ambulacral  furrow. 

Anal  plates  generally  two,  never  more.  The  lower  plate  which 
is  often  very  small  is  wanting  in  some  few  species,  and  in  very 
young  8|>ecimens  is  frequently  undeveloped,  but  when  present,  it 
is  located  against  the  posterior  basal  and  beneath  the  right  radial ; 
the  larger,  which  stands  in  lino  with  the  radial,  is  generally  of 
about  their  height  and  half  their  width,  quadrangular  in  outline. 
Ventral  sac  and  vault  unknown,  but  both  were  evidently  of  a 
delicate  structure,  as  we  have  never  seen  a  trace  of  them  In  any  of 
our  specimens. 

Column  short,  obtusely  pentagonal,  divided  longitudinally  into 
five  sections,  which  are  in  a  radial  position.  The  sutures  are  in- 
terradial,  the  opposite  of  Heterocrinus  in  which  they  are  radial; 
they  are  bordered  by  little  pores  which  apparently  communicated 
wiih  the  largj  pentangular  central  canal  at  its  five  angles.  These 
sutures  extend  throughout  the  entire  length  of  the  stem  and  partly 
to  the  radicular  cyrrhi,  which  are  strong,  ramifying,  and  radially 
situated.  The  genus  had  evidently  no  cyrrhi  along  the  coluoiii« 
for  we  have  examine<l  with  reference  to  this  point  a  number  of 
specimens  showing  several  feet  of  stem  from  near  the  body  to,  and 
including  the  root,  without  discovering  any  trace  of  them.  The 
radicular  cirrhi,  which  are  long  and  strong,  are  given  off  radially. 
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I  inner  canal  is  large  throughout  and  increases  in  size  toward 
root. 

Geological  position^  etc. — The  genus  has  a  very  limited  range, 
occurs  so  far  as  known  only  in  the  Subcarboniferous,  and  in 
lerica,  where  it  first  appears  in  the  Lower  Burlington  lime- 
16.  It  is  found  in  the  greatest  profusion  and  size  in  the  Keo- 
:,  and  has  only  two  representatives  in  the  Warsaw,  where  it 
omes  extinct. 
7e  recognize  23  species,  2  of  them  being  doubtful. 

.  BaryorinuB  angnlatut  Meek  A  Worthen.      (Cyathoor.  angnlatut.)    Proo. 

Aoad.  Nat.  Sci.  Phil.,  p.  391 ;  Geol.  Rep.  lU.,  vol.  ii.  p.  234,  pi.  17,  fig.  4  ; 

Baryer.  angulatut^  1868,  Proo.  Acad.  Nat.  Soi.  PhU.,  p.  340.     Barlington 

and  Keokak  transition  bed.    Suboorb.    Nauvoo,  Illinois  (probably  *yn.  of 

B.  ienlptilis  Hall). 
.  Baryor.  bullatuB  Hall.    (Cyathoor.  buUatus.)    Geol.  Rep.  Iowa,  vol.  i.  pt. 

ii.  p.  624,  pi.  18,  fig.  1.     Baryer.  bullatus  M.  &  W.  1868.     Proo.  Aoad.  Nat. 

Sci.  Phil.,  p.  340.     Keokuk  limest.     Sabcarb.     Keokak,  Iowa. 
Syn.  Cyathocr.  protuberans  Hall.     Geol.  Rep.  Iowa,  vol.  L  pt.  ii.  p.  626,  pi. 

18,  fig.  9. 
.  Baryor.  oornutnB  Owen  k  Sbumard.     (Cyathoor.  oornatut.)    Jour.  Aoad. 

Nat.   Soi.  Phil.   (2d  ser.),  toI.  ii. ;  U.  S.  Geol.  Surv.  Wiro  ,  Iowa,  and 

Minn.,  p.   591.  pi.  5,  fig.  8  a,  b;    Baryer.  eomutus,  1868.     Proo.  Aoad. 

Nat.    Sci.   Phil.,   p.    340.     Lower   Burl,   limest.     Suboarb.    Burlington, 

Iowa. 
.  Baryor.  orassibrachiatnB  Hall.    (Cyathoor.  orassibraoldatiii.)    Snpp.  Geol. 

Rep.  Iowa,  p.  60 ;  Baryer.  eraisibraokiatuSf  1868.     Proo.  Aoad.  Nat.  Sci. 

Phil.,  p.  340.     Keokak  limest.     Subcarb.     Warsaw,  111. 
(?)  Baryor.  geometrious  Meek  k  Worthen.      (Cyathoor.  1  undetermined.) 

Geol.  Rep.  III.,  vol.  iii.  pi.  20,  fig.  6  a-c ;  vol.  t.  pi.  12,  fig.  3.     Keokuk 

limest.     Subcarb.     Warsaw,  111. 

he   original   specimen  is  very  imperfect,  possibly   Niptero- 

8.  Baryor.  herculeuB  Meek  &  Worthen.  (B.  Hoveyi  var.  herouleoB.) 
Proc.  Acad.  Nat.  Sci.  Phil.,  p.  341;  Geol  Rep.  111.,  vol.  v.  p.  485,  pi.  13, 
fig.  2.     Keokuk  limest.     Suboarb.     CrawfordsTille,  Ind. 

his  is  a  good  species,  and  not  a  variety. 

Baryor.  Hoveyi  Hall.  (Cyathoor,  Hoveyi.)  Deto.  New.  Pal.  Crin.,  p.  5; 
Bost.  Jour.  Nat.  Hist.,  p.  293 ;  Meek  A  Worthen,  1873.  B  Hoveyi^ 
Geol.  Rep.  111.  vol.  v.  p.  486,  pi.  13,  fig.  1.  Keokuk  limest.  Suboarb. 
Crawfordsville,  Ind. 
2.  Baryor.  Kelloggi  White.  (Cyathoor.  Xelloggi.)  Proo.  Bost.  Soo.  Nat. 
Hist.,  p.  8.  Keokuk  lamest  Sabcarb.  Biggsyille,  111. 
Baryor.  magiflter  Hall.  (Cyathoor.  magister.)  Geol.  Rep.  Iowa,  vol.  i. 
pt.  ii.  pi.  18,  figs.  2,  3;  B.  magister,  1868,  Proo  Aoad.  Nat.  Soi.  PhU., 
p.  340.     Keokuk  rime.<>t.     Suboarb.     Keokuk,  Iowa. 
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1868.  Baryer.  magnifloiiB  M«tk  k  Worihen.     Proe.  Aemd.  Nat.  8ci.  PbU.,  f, 

340.     Qeol    R«p.  Ill  ,  vol.  ▼.  p.  483,  pi.  12,  llg.  2.     K*okak  limttL    Bwh* 

oarb.     Biggsville,  111. 
1873.  Baryor.  nammatiii'  Worthtn.      Q»ol.  R«p.  111.,  toI    ▼    p.  486,  pL  15,  §g. 

4.     Keokuk  HtnMt.     Snboarb.     Otter  Creek,  Ul. 
1873.  Barjor.  pentagoniiB  Wortben.      Oeol.  Rep.  III.,  toI.  t.  p  487,  pi.  1ft,  tg  3. 

Keokuk  limeft.     Sabcarb.     Jeriey  Co.,  111. 
*18&0.  Barjor.  rbombifomi  Owen  A  Shamard.    (Potorioer.  rhomUfSnni.)    /oar. 

Acad.  Nat.  Soi.  Phil.,  new  ler.,  rol.  il.     U   S.  Oeol.  8arr.  of  Wiio.,  Iowa, 

and  Min.,  p  595.  pi.  5  B,  llg«.  2  a,  b,  o.     Lower  Barl.  limoel.     Sabearb. 

Burliogton,  Iowa. 
1860    Baryor.  Mulptilii  Hall.     (Cyathoor.  Mulptilia.)      8app.  Oeol.  Rep.  Iova» 

p.  59;  B.  iculptilis,  1868.     Proo.  Aead.  Nat.  Soi.  Phil.,  p.  340.     Uppet 

Burl,  limeil.     Subcarb.     Burlington,  Iowa. 
Syn.  Cyathocr.  latu*  Uall,  1861.     Deto.  New.  Pal.  FoM.,  p.  5;  and  Bo«t. 

Jour.,  p.  292. 
Syn.   Cyathocr,   tcituius  Meek  A  Worihen,   1863.      Proe.  Aoad.  Nat.  8ci. 

Phil.,  p.  393. 
1861.  Baryor.  tolidui  Hall.      (Cyatboer.  tolidiis.)     Deie.  New  Pal.  Crin.,  p.  5. 

Bost.  Jour.  Nat.  Hist.,  p.  293  ;  B.  so/itiMS,  1868.     Proe.  Aead.  Nat.  S«i. 

Phil.,  p.  340.     Upper  Burl,  limest.     Subcarb.     Burlington,  Iowa. 

1869.  Baryor.  ipaetablUf  Meek  A  Worthen.      Proe.  Acad.  Nat  Sci.  Phil. ;  Oeol 

Rep.  111.,  vol.  r.  p.  530,  pi.  20,  llg.  8.     Warsaw  limeet.     Snbearb.    Jorevy 

Co.,  111. 
1858.  Baryor.  ipiiriiiB  Hall.      (Cyathoor.  tpuriui.)    Oeol.  Rep.  Iowa,  toI.  1.  pt. 

ii.  p.  625,  pi.  18,  llgi.  7,  8 ;  B.  spuriut,  1868.    Proe.  Aead.  Nat.  Sei.  PkU  , 

p.  340.     Keokuk  limeit.     Subcarb.     Keokuk,  lawa. 
•1858.  Baryor.  ttallatus  Hull.     (Cyathoor.  itollatiii.)    Oeol.  Rep.  Iowa,  toI.  I. 

pt.  ii.  p.  623,  pi.   16,  flgi.   3,  8.     Keokuk  limeit.     Snbearb.     Kookuk« 

Iowa. 
Syn.  Cyaihocr.  qninqHslobus  Meek  A  Worthen.  1865.     Proe.  Aead.  Nat  8ti. 

Phil  ,  p.  150.     Oeol.  Rep    III.,  toI.  iii.  p.  519,  pi.  20.  figi.  6  a,  b. 
1875.  (?)  Baryor.  striatal  Worthen.      Oeol.  Rep.  III.,  vol.  Ti.  p.  515,  pi.  29,  flf .  5. 

Keokuk  limeit.     Subcarb.     Jersey  Co.,  III. 

This  is  certainly  nt4  BanjrrinuH.  TUe  lines  of  the  sattiret  in 
the  figure  are  drawn  incorrectly,  as,  according  to  it,  the  IwaaU 
are  radial  in  position.     It  is  most  probably  a  Dich(H^rinu4. 

1865.   Baryor.  tubtumidut  Meek  A  Worthen.      (Cyathoor.  rabtuiidtta.)    Proe. 

Acad.  Nat   Sci.  PhU.,  p.  151,  Oeol.  Rep.  111.,  rol.  ▼.  p.  487,  pi.  13,  Ag.  3; 

B.  iuUHmidut,  1868.     Proe.  Acad.  Phil.  p.  340.     Keokak  limett.     Sab- 

carb.     Oreene  Co.,  III. 
1860.  Baryor.  Thorns  Hall.    (Cyathoor.  Thorns.)    Supp.  Oool.  Rop.  Iowa,  p.  CI ; 

B.  Thomcr,   1868.     Proe.  Acad.   Nat.  Sei.  Phil.,  p.  340.     Warsaw  llmoot. 

Subcarb.     Warsaw,  III. 


1  We  are  well  aware  that  a  number  of  these  Keokuk  species  of  Btfry* 
crinuM  are  mere  variations  of  earlier  types,  but  as  our  material  is  too  limited 
for  comparison,  we  give  them  as  they  were  described. 


1^79.]  VATtAAL  •CIBKCKfi  of    rilll.AMLrHlA.  3^7 

|4    It    |i    «ll     |J     I*,  lift     It.'        /•     '•.•••^««     I*'*       frn*      \r«4     ^*i 

IMI    BtfTtf  WMkMBsUI  M«»k  A   «   fili««       Cf%ikmf   WMktttmtkl.t     rr«« 
(••4    >»4    ^>     l*%il  .  1^    1*4    *t«4l    lUf    1..      «    I     ..»    ^    ««:     |.     14    if    V 

/•     ll'«/4«M»f*«.    !*<«       rr.«      A'*4     fH.l  .   I     'i^'       t«««r   |:«fi     .i«Mt 

i«  roTimiocmiVQi.  m. -•' 

!•?:       /*-■  #'t  -•'i%if#i  M  :>f        A    II  ••     '^    "f  t!*'    <   ?  :.■      U%     p    *'• 

|^>l      /•   V«     •'♦  .     §   Vh        (M        Itr.  !..;j      .f    \    .ffc«!»   f.  .   p     .HI-, 
1^41       /      t4'^j^rt*»%,0     \-lftrul  lU*       AM  I    1     •••     (    '    II        |»     f<^ 

1V«S     /*- Vri  ."-I**.!    tr  K>*nii.tk  A   |.*l.-'ti        H*  *  I.*  f    •    1    <  r.ti     IW'.;'  .  p    «l 
iMt     <  oi'f  Mt'^riii*^  ||<4  «•}        Ann.  «i   Ma;    Nft*    It  •«  .  w  r     t    «•  ^    i       n*'* 

(t.     If   , 
!V>     Nr^i  A.  <'!•%<.•  IN!!         ••  l^-rn    •.  f /*..''»'.  •■        •#»-.•    H- 1.   hiw*.  {• 

•.V»        tS.  *  »i'  tpKt    -I-.    •    !      K'Otiitl    l.*^}.    n 
!••«      /Vtri    "I    •'#•  Mr.  k  •'.    U     '1!..  :.       Ur-\     U' I      I.        i    "     .i    p    !  ?!» 


%■        ;.     J»    .'i? 


a«iM    /••«*'►'  I,    ••*  l»;:u        Mil    lU !. '.  *!    If!    K«k    p    1? 

1«4T     Jff    'i  ■""%.•  Irftutkt   .   :i       II:.      !'.•%•»     I -..J.     !.•  Nft.  .r4.:»l*   ic 

I>  •.-•».'  I*     .*    NT) 

In  r.o  ftlicr  ijrinM  of  lUr  l'riiM».U  i»  lh«  rv  f-»ifi>l  ••»  mu  -Ii  ti»f» 
fo*t*>n  A«  iti  Om  «•{.«-  ii*»w  unh  r  (-••it*i'l(-r  t*..'  ft  I  :.••  :«  }'*'*  >  'lu*' 
U*  tl«4>  im|irrfr^  t  |»rt  •rrr^ti-  ti  «»f  tur  «)M«.iutt.«  f.«>tii  wii  N  l^«- 
c«'i««r  •••■•i' ni'ti'Mti*  wrrr  ni->>lr,  5it»'l  »l»«»,  i*«»  •I'ni-l,  (■»  tli*  •!•••  ir» 
tt»rf&«vl%i«  ii|<«»n  villi  li  Mi(i«r  f«*itr>l**t  tlir  j;rti  ««,  N«  .l!.cr  of  ;«-• 
iv«i  •|i«rc^«-«  *'(  /'  iTi  •  r  mtt*  iitt  N  « •  !»•!  l«-ri«|  i  liArmc  *«  ri*t  tc  I  %  |w« 
c«f  ;bc  j*rtiu«,  ari«l  uiifort<iiiit« !%  ^itr.  -  ^  Lt*  f>'ur  •|Mi«^tf«  «>f  f*-,j 
CA  •  riiiw»  —  tlir  |*fftiiitt  vitli  «  :*!>  ;«  /'  'V '  «  •  '  I  .ut  «  »•  mf\«r»ftrj« 
•iTi  «»f^r «  c  Of*  f.'U  to- 1  r«  I — <i|il\  onr  «  Mil  !■  I  •  1*'^*  « iliBK^l  f«»r  l*'»l 
^t^u«,  t«<»  of  tlirtn   hA%iit|{    Irn^u   \yirt    rrft  rr<*l   to   \cty  <ii«t4to«t 

^nMA|i««  Ato*l   tbc   fnurtb   t«  A    /     Vr  '  •  -   •  I  fi  • 

Ac<o'rl  b|;  U>  li^lirr,  tlir  |irl%i««>f  /' /•  #  ■  •  r f^ni  !•  ro«i|i«t«r^| 
oi  i««  |flrt»tAf<'liftI  plBtr  lAc  joint*.  «ii|>|«i»rt.ii^  f;«r  Sr%%^oii«l  id- 
Wf<***tAl  I'Lmt*' l.kr  yuni%.  *i*<l  fl%r  |M«tc  .  kr  MApjls-  •.*.{«  an 
lAlrfrofttAl  Aii<l  ftti  iiitrr%ca|»ulArr  pU*.'-  iitrri-  •"•!  mii  ftrtu  pf*»- 
tfw»U  (itum  rmcb  m^|>uIa.  oilumii  r>(iri*l.  t«ifii|«<«ir«|  «*f  ii»rt«tw 
^ftt«  vith  a  crotrAl  |»^rf«*rftti*>ti.  Ti.  •  rcnt'fA^r*  ct€r%trtiii^  m 
M'iicr  •  •l«^M'fi|*li->ii  vliu  b  IB  |;*«t  !«■  «!««  »tc«|  uf  Kviwru-  im|»irtAiM«*, 
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18ft8.  Barjor.  magniflem  Meek  A  Worthen.     Proc.  Aoad.  N*i.  8ei.  Phil.,  f, 

340.     Oeol    Rep.  Ill  ,  toI.  v.  p.  483,  pi.  12,  fig.  2.     Keokak  limetl.     8«W 

oarb.     BiggiTille,  111. 
1873.  Baryor.  mammatai'  Worthen.      Oeol.  Rep.  III.,  toI    t   p.  486,  pL  15,  if. 

4.     Keokak  limest.     Suboarb.     Otter  Creek,  UI. 
1873.  Baryer.  pantagonm  Worthen.      Oeol.  Rep.  III.,  vol.  t.  p  487,  pi.  IS,  tg  3. 

Keokuk  limeat.     Sabcarb.     Jersey  Co.,  111. 
#1850.  Baryer.  rhomblferui  Owen  A  Shamard.    (Potorioer.  rhomUftnu.)    Joar. 

Aoad.  Nat.  8ci.  Phil.,  new  aer.,  toI.  ii.     U   S.  Oeol.  Sarr.  of  Wiae.,  Iowa, 

and  Min.,  p  596,  pi.  5  B,  flg«.  2  a,  b,  o.     Lower  Burl,  limeat.     Sabcarb. 

Burlington,  Iowa. 
1860    Baryer.  leulptilU  Hall.     (Cyathoer.  leulptilii.)      Supp.  Oeol.  Rep.  Iowa, 

p.  6V;  B.  McuiptUU,  1868.     Proc.  Aoad.  Nat.  8oi.  Phil.,  p.  340.     Upper 

Burl,  limeat.     Suboarb.     Burlington,  Iowa. 
Syn.  Cyathoer.  iatut  Hall,  1861.     Deso.  New.  Pal.  Fosa.,  p.  6;  and  Boat. 

Jour.,  p.  292. 
Syn.   Cyathoer.   tcituius  Meek  A  Worthen,   1863.      Proc.  Aoad.  Nai.  8ci. 

Phil.,  p.  393. 
1861.  Baryer.  aolidua  Hall.      (Cyathoer.  aolidiu.)    Deao.  New  Pal.  Crin.,  p.  5. 

Boat.  Jour.  Nat.  Hist.,  p.  293  ;  B.  soUtim,  1868.     Proc.  Acad.  Nat.  Scl. 

Phil.,  p.  340.     Upper  Burl,  limeat.     Subcarb.     Burlington,  Iowa. 
1869.  Baryer.  ipeetabilifl  Meek  A  Worthen.      Proc.  Acad.  Nat  Sci.  Phil. ;  Oe«l 

Rep.  111.,  vol.  V.  p.  530,  pi.  20,  fig.  8.     Warsaw  limeat.     Suboarb.    Jersey 

Co.,  III. 
1858.  Baryer.  tpariaa  Hall.      (Cyathoer.  apariua.)    Oeol.  Rep.  Iowa,  vol.  L  pt. 

ii.  p.  625,  pi.  18,  figs.  7,  8;  B.  spuriut,  1868.    Proc.  Acad.  Nat.  Sci.  PkU  , 

p.  340.     Keokuk  limeat.     Suboarb.     Keokuk,  I>wa. 
#1858.  Baryer.  atellatua  Hall.     (Cyathoer.  atallatut.)    Oeol.  Rep.  Iowa,  vol.  I. 

pt.  ii.  p.  623,  pi.   16,  figs.   3,  8.     Keokuk  limest.     Suboarb.     Keokak, 

Iowa. 
Syn.  Cyathoer.  qniMquelobu*  Meek  A  Worthen,  1865.      Proc.  Acad.  Nat  8ti. 

Phil  ,  p.  150.     Oeol.  Rep   III.,  vol.  iii.  p.  519,  pi.  20,  figs.  6  a,  b. 
1875.  (?)  Baryer.  atriatna  Worthen.      Oeol.  Rep.  111.,  vol.  vl.  p.  515,  pi.  29,  tg .  5. 

Keokuk  limeat.     Subcarb.     Jersey  Co.,  HI.  ^ 

This  is  certainly  md  Banjrrinus.  The  lines  of  the  sutures  in 
the  figure  are  drawn  incorrectly^  as,  according  to  it,  the  liasals 
are  radial  in  position.     It  is  most  probably  a  Divhocrinus, 

1865.  Baryer.  aubtomidua  Meek  A  Worthen.  (Cyathoer.  f«bt«midtta.)  Proc. 
Acad.  Nat  8ci.  PhU.,  p.  151,  Oeol.  Rep.  111.,  vol.  v.  p.  487,  pi.  13,  Ig.  3; 
B.  tuUumiHut,  1868.  Proc.  Acad.  PhU.  p.  340.  Keokak  limaei.  Sab- 
carb.    Oreene  Co.,  111. 

1860.  Baryer.  Thomas  lUU.  (Cyathoer.  Thomas.)  Supp.  Oeol.  Rep.  Iowa,  p.  61 ; 
B^  Thoma,  1868.  Proc.  Acad.  Nat.  Sci.  PhU.,  p.  340.  Wanaw  Itmett. 
Sabcarb.     Warsaw,  111. 


>  We  are  well  aware  that  a  number  of  these  Keokak  species  of  Barjr* 
erinuii  are  mere  variations  of  earlier  types,  but  as  our  material  is  too  limited 
for  comparison,  we  j^ve  them  as  tbcy  were  described. 
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8.  Baryor.  tumidui  Hall.  (Cyathoer.  tumidas.)  Geol.  Rep.  Iowa,  vol.  i. 
pt.  ii.  p.  624,  pi.  18,  figs.  1  b,  o.  B.  tumidiis,  1868.  Proo.  Aoad.  Nat. 
Sei.  Phil.,  p.  340.    Keokuk  limest.     Subcarb.     Keokuk,  Iowa. 

I.  Baryor.  Waehsiiiuthi  Meek  A  Worthen.     (Cyathocr.  Wachsmathi.)    Proo. 

Acad.  Nat.  Soi.  Phil,  p.  136,  Geol.  Rep.  111.,  vol.  iii.  p  482,  pi.  16,  fig  5; 
B,  Wachsmuthi,  1868.  Proo.  Aoad.  Phil.,  p.  340.  Lower  Burl,  limest. 
Suboarb.    BurliDgton,  Iowa. 

14.  POTEBIOCBINTTS,  Miller. 

II.  PoUriocrinites  Miller.     A  History  of  the  Crinoidea,  p.  65. 

15.  Poteriocrinus  Agassiz.     Mem.  de  la  Soc  de  Neuch.,  vol.  i. 

16.  Poteriocrinus  Phillips.     Geology  of  Yorkshire,  p.  205. 
13.  Poteriocrinus  Austin.     Rec.  and  Foss.  Grin.,  p.  68. 

i3.  Poteriocrinus  de  Koninck  &  Lehon.  Recher.  s.  1.  Grin.  Belg.,  p.  84. 
[9.  Cupressocrinus  McGoy.     Ann.  &  Mag.  Nat.  Hist.,  ser.  ii.  vol.  ii.  (not 

Goldf.). 
i8.  Seaphiocrinus  Hall.      (Subgenus  of  Poteriocr.)    Geol.  Rep.  Iowa,  p. 

550.     (Not  Oraphiocrinus  de  Koninck  &  Lehon.)         ^ 
16.  Poteriocrinites 'Meek  &  Worthen.     Geol.  Rep.  111.,  vol.  ii.  p.  179. 
16.  Seaphiocrinus  Meek  &  Worthen.      (Subgenus  of  Poteriocr,)    Ibid. 

vol.  ii.  p.  237. 

6.  Poteriocrinus  Schultze.     Mon.  Echinod.  Eifl.  Kalk.  p.  42. 

7.  Hydriocrinus  Trautschold.     Bull,  de  la  Soc.  Imp.  des  Naturalists  de 

Moscou,  p.  16. 

(Diagram  PI.  2,  No.  7.) 

fn  no  other  genus  of  the  Crinoids  is  there  found  so  much  con- 
ion  as  in  the  one  now  under  consideration.  This  is  partly  due 
the  imperfect  preservation  of  the  specimens  from  which  the 
•lier  descriptions  were  made,  and  also,  no  doubt,  to  the  species 
imselves  upon  which  Miller  founded  the  genus.  Neither  of  his 
o  species  of  Poteriocrinus  can  be  considered  characteristic  types 
the  genus,  and  unfortunately  among  his  four  species  of  Cya- 
*crinuis — the  genus  with  which  Poteriocrinus  was  afterwards 
often  confounded — only  one  can  be  properly  claimed  for  tliat 
aus,  two  of  them  having  been  later  referred  to  very  distinct 
>up8,  and  the  fourth  is  a  Poteriocrinus, 

According  to  Miller,  the  pelvis  of  Poteriocrinus  is  composed 
five  pentagonal  plate^like  joints,  supporting  five  hexagonal  in- 
'costal  plate-like  joints,  and  five  plate-like  scapulae  with  an 
;ercostal  and  an  interscapulary  plate  interposed;  an  arm  pro- 
3ds  from  each  scapula;  column  round,  composed  of  narrow 
nts  with  a  central  perforation.  This  embraces  everything  in 
iller's  description  which  might  be  deemed  of  generic  importance, 
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but  it  is  fully  sufficient  for  identification,  as  it  affords  the  means 
of  separating  tliis  form  from  the  only  other  genus  of  this  (kmilj 
then  known.  It  gives  us  unquestionable  evidence  of  the  ezistenoe 
of  at  least  two  anal  plates  within  the  calyx,  which  are  plminly 
shown  in  the  diagrams ;  while  in  Miller's  typical  species  of  Cya 
tkcH^rinus  only  a  single  anal  plate  is  mentioned  or  figured,  which 
is  wedged  in  between  the  scapulae  or  first  radial  plates. 

In  the  description  of  P.  crassus^  which  is  Miller's  first  specieSf 
and  ought  to  be  the  type  of  the  genus,  he  gives  additional  infor* 
mation  regarding  the  scapulfe  or  radials.  They  are  described  at 
thin  plates,  obliquely  truncated  at  the  upper  margins,  ezoavated 
with  a  horseshoe-like  impression  occupying  scarcely  more  than 
one-third  the  width  of  the  plates.  Miller's  second  species  agrees 
well  with  the  preceding.  It  has  only  one  brachial,  which  is  a 
bifurcating  plate,  narrow,  four  to  five  times  longer  than  wide, 
supporting  an  arm  on  each  side.  Only  one  arm  is  preserved 
which  has  the  same  dimensions  as  the  brachial,  and  a  deep  amho- 
lacnil  furrow.  Miller  also  found  minute  plates  indicating  that 
the  abdominal  cavity  and  perhaps  also  the  excavated  sulci  in  the 
arms  were  protected  by  a  plated  integument. 

It  thus  appears  that  the  calyx  of  Foteriocrtnus^  acccording  to 
Miller,  is  composed  of  three  rings  of  plates,  5  underbasals,  5  basalt, 
and  5  radials;  that  there  are  not  less  than  two  anal  plates, one  alter- 
nating  with  the  basals  (intercostals)  and  another  between  the  rm* 
dials ;  that  the  radials  in  the  two  then  known  species  are  excavated 
for  the  attachment  of  the  brachials,  the  articulating  scar  occnpying 
only  one-third  the  width  of  the  plate;  that  in  P,  tenuig^  the  only 
species  in  which  any  part  above  the  calyx  was  known,  there  it  only 
a  single  brachial  which  is  a  very  long,  slender  plate,  and  that  the 
arm  joints,  so  far  as  known,  were  found  to  be  long  and  propor* 
tioned  like  the  brachials.  The  calyx  of  both  species  it  tnbconioel, 
and  both  came  from  the  Subearboniferoua  of  England.  Miller 
describes  the  basals  as  being  hexagonal,  which  is  not  quite  cor-' 
recU  It  was  shown  by  de  Koninck  and  Lehon  that  three  of  the 
subradials  (basals)  are  hexagonal  or  heptagonal  and  of  a  similar 
form,  while  the  other  two— ^those  in  contact  with  the  anal  platen 
have  one  or  two  additional  sides,  and  are  slightly  laiger.  The 
same  authors  also  point  out  the  fact,  that  four  of  the  rmdiale 
of  cijual  size,  |)entagonal,  regularly  alternating  with  the 
but  that  the  right  posterior  one,  which  is  rather  smaller  and 
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elevated  above  the  line  of  the  others,  is  less  regular  in  form  and 
rests  upon  the  truncated  upper  side  of  the  basal  and  against 
:he  two  anal  pieces,  differing  therein  from  Cyathocrinus^  in  which 
)asals  and  radials  alternate  all  around.  They  consider  the  latter 
t  very  important  distinction  between  the  two  genera,  but  they 
iirther  assert  that  the  best  character  for  separation  is  to  be  found 
n  the  presence  of  a  single  aperture  in  the  dome  of  Pot^riocrinus^ 
md  of  a  separate  oral  and  anal  opening  in  Cyathocrinus.  This 
infortunate  and  altogether  incorrect  statement  on  the  part  of  de 
Loninek  has  caused  the  utmost  confusion,  and  when  it  was  shown 
»y  Meek  &  Worthen  that  the  supposed  oral  aperture  is  closed  in 
perfect  specimens  in  the  one  as  well  as  in  the  other,  some  of  the 
fading  authorities  in  Europe,  who  had  previously  expressed  their 
loubts  as  to  the  genus  Gyathocrinus^  wished  to  abandon  it  alto- 
:ether.  We,  for  our  part,  cannot  endorse  this  proposition,  for  we 
hink  that  the  two  genera  are  nicely  defined  by  good  generic  char- 
cters ;  and  that  has  been  the  opinion  of  the  American  Paleeon- 
ologists  generally,  which  has  probablj'  arisen  from  the  fact  that 
liis  country  has  produced  far  better  specimens. 

But  while  American  authors  agree  thus  far,  they  differ  in  regard 
:>  the  proper  limits  of  the  genera.  When  in  the  course  of  recent 
ears  a  great  variety  of  forms  of  Foteriocrinus  were  discovered. 
Tall  undertook  to  divide  them  subgenerically,  but  in  this  he  was 
ot  very  successful.  In  establishing  his  subgenus  Scaphiocrinus^ 
e  selected  Scaphiocr,  (?)  simplex  as  type,  a  species  which  in  its 
aal  arrangement  and  arm  structure,  though  clearlj'  distinct 
ono  Foteriocrinus^  agrees  exactly  with  Qraphiocrinus  de  Koninck 
;  Liehon.  The  majority  of  species,  however,  which  were  described 
nder  Scaphiocrinus,  agree  substantially,  both  in  the  arms  and 
aal  area,  with  Foteriocrinus^  and  we  see  no  possibility  of  separat- 
ig  them.  This  may  appear  strange,  for,  on  looking  over  a  large 
>llection  of  Foteriocrinus^  it  seems  to  embrace  a  number  of  very 
IfiTerent  groups ;  but  an  attempt  to  separate  them  will  invariably 
^sult  in  finding  but  few  species  agreeing  in  the  same  points. 

Hall  defines  Scaphiocrinus  as  follows:  radials  2x6,  both  pen- 
igonal,  the  first  with  the  upper  side  straight  or  obliquely  concave, 
le  second  with  the  lower  side  straight,  often  much  elongated, 
ad  the  plates  contracted  or  concave  on  each  side;  anals  four  or 
lore;  arms  double  from  their  origin,  or  rarely  simple  in  the 
nterior  ray;  arm  plates  simple,  often  wedge-shaped,  with  pinuulaa 
22 
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originating  on  the  longer  side  o(  the  plate;  the  line  of  articalattOB 
between  first  and  second  radials  more  or  less  gaping  exteriorlj, 
and  tlie  edge  of  the  plate  rounded.  Among  the  species  referred 
to  Scaphiocrinus  there  are  some  with  two  brachials  (three  radials, 
Hall),  others  with  but  one;  some  with  long  slender  brachials, 
others  with  short  ones;  some  in  which  the  brachials  occupy  the 
entire  widMi  of  the  upper  margin  of  the  radials,  others  scarcely 
one-third,  and  with  a  horseshoe-like  articulating  scar;  some  with 
a  shallow  almost  concave  calyx,  others  with  a  nearly  cylindrical 
one;  in  some  species  the  arms  are  simple,  with  short  joints,  in  others 
branching,  with  long  joints,  or  vice  versa;  in  some  the  pinnnls 
are  strong,  and  the  arms  zigzag,  in  others  thin  and  short,  and  ike 
arms  straight;  but  all  agree,  with  the  exception  of  the  few  species 
which  we  refer  to  Oraphiocrinus  (and  among  the  latter  Hall's 
Scaphiocr.  simplex)^  in  the  construction  of  the  anal  area,  which  is 
exactly  as  described  in  Poteriocrinus^  and  in  having  a  strong 
cylindrical  or  slightly  club-shaped  ventral  sac. 

Our  own  attempt  to  subdivide  Poteriocrinus  subgenerically  met 
with  but  little  better  success,  though  we  had  the  advantage  of 
subsequent  discoveries.  A  division  based  upon  the  numlier  of 
free  radials — or  brachials  as  they  are  now  called— cannot  be  carried 
out  practically.  Species  with  two  brachials  are  not  otherwise 
distinct  from  those  with  but  one,  and  Hall  himself,  who  founded 
Scaphiocrinus  upon  the  presence  of  a  single  brachial,  and  likewise, 
Meek  and  Worthen,  included  therein  several  species  with  an  addi- 
tional brachial.  In  this  they  were  evidently  justified,  for  the 
additional  plate,  according  to  our  views,  is  only  a  supplementary 
piece,  which  facilitates  the  motion  of  the  arms,  but  has  no  efftct 
upon  the  general  structure  of  the  animal.  The  two  brachimls 
combined  have  the  form  and  size  of  the  single  one — in  fact  it  is  n 
compound  plate,  and  this  term  properly  expresses  its  relations; 

Nor  can  the  gaping  sutures  be  regarded  as  of  generic  import- 
ance.  We  look  upon  this  structure  merely  as  another  mode  of 
articulation — taking  place  upon  a  straight  hinge  line  instead  of  a 
sloping  semicircular  scar — and  the  gradations  from  one  form  to 
another  are  so  close,  that  it  is  impossible  to  separate  groups  thereby. 
Nevertheless,  to  facilitate  the  identification  of  species,  which  is 
always  difficult  when  there  is  a  large  number  in  a  single  group, 
we  liave  separated  Potertocrinun^  as  well  as  could  be  ascertained 
from  the  descriptions  and  figures,  with  the  aid  of  our  own  exten- 
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sive  collections,  into  six  divisions,  for  wliieli  we  propose  distinct 
names.  In  doing  so,  however,  we  wish  to  have  it  understood  that 
we  scarcely  deem  the  characters  upon  which  they  are  based  suffi- 
ciently important  even  for  subgeneric  separation.  Still  better  dis- 
tinctions may  be  discovered  hereafter,  and  in  the  mean  time  this 
arrangement  will  prove  very  convenient  for  comparative  study. 

The  genus  Foteriocrinus^  of  which  there  are  now  over  a  hundred 
species  known  and  described,  was  thought  by  Miller  to  be  repre- 
sented altogether  by  two,  and  of  these  the  material  at  his  com- 
mand was  very  limited  and  imperfect,  so  that  probably  in  order 
to  make  the  most  of  what  he  had — to  render  his  descriptions  as 
perfect  as  possible  and  to  prove  some  of  his  theories  more  effectu- 
ally— he  in  some  cases  reconstructed  the  specimens  from  frag- 
mentary pieces,  which  he  supposed  to  be  parts  of  the  same  species, 
but  which,  as  we  now  know,  belonged,  at  least  in  some  instances, 
to  different  genera.     The  fact  that  Miller's  figures  cannot  be  re- 
lied upon,  and  that  his  best  original  specimens  can  nowhere  be 
found  (Austin),  has  produced  continual  trouble.     Some  of  his 
species  have  been  badly  defined  by  subsequent  writers.     This  is 
evidently  the  case  with  his  typical  species  P.  crassus.     It  is  true 
Miller's  figures  are  not  so  intelligible  as  might  be  wished,  yet 
they  prove  plainly  that  the  plates  of  the  calyx  in  that  species  are 
thin,  with  elevations  radiating  from  a  point  near  the  centre  of  the 
plates  and  meeting  at  the  sutures  those  from  adjoining  plates. 
Such  costse — as  these  elevations  have  often  been  called — are  found 
very  prominent  in  several  species  of  Foteriocrinus  from  the  Bur- 
lington limestone,  and  in  these  they  are  not  mere  external  mark- 
ings, but  are  produced  by  a  flexure  of  the  plate  itself.     That  the 
structure  was  similar  in  P.  crassus  is  plainly  indicated  by  Pig.  7  G, 
which  represents  folds  on  the  inner  surface  of  a  radial — not  inter- 
costal, as  Miller  makes  it.    In  the  figures  of  de  Koninck's  so-called 
P.  crassus^  the  plates,  on  the  contrary,  are  massive,  without  plica- 
tions, the  surface  simply  granulose,  and  the  articulating  scar, 
which  in  Miller's  specimens  scarcely  fills  one-third  the  width  of 
the  radials,  extends  almost  the  entire  breadth  of  the  plate.   Strange 

as  it  may  appear,  it  seems  as  if  de  Koninck  took  the  plications 

which  in  Miller's  principal  figures  somewhat  indistinctly  resemble 
the  parasitic  excrescences  of  one  of  his  own  specimens — to  be  the 
work  of  parasites ;  and  in  no  other  way  can  we  account  for  his 
supposing  such  distinct  forms  to  belong  to  the  same  species.   The 


332  PR00EEDIN08  Of  THE  ACADEMY  Off  [1879. 

same  difficulty  exists  in  regard  to  Austin's  figures,  who  has  repre- 
sented under  P.  crasaus  two  or  more  distinct  species. 

The  identification  of  P.  tenuis^  Miller's  second  species,  is  equally 
doubtful,  and  in  our  opinion  altogether  unreliable.  The  arms  at 
there  figured  certainly  do  not  belong  to  that  calyx  nor  that  colamn, 
and  we  arc  confident  that  the  two  latter  |)ertain  to  Foieriocrinus 
and  the  former  to  Cyathocrinus,  We  may  here  remark  that  while 
we  have  exi)erienced  scared}'  any  difficulty  in  referring  the  known 
species  to  Foteriocrinus  and  Cyathocrinus  re8|)ectively,  we  find 
in  all  of  Miller's  species,  in  one  way  or  another,  characters  alto- 
gether at  variance  with  the  rules  we  have  laid  down  for  distinguish- 
ing the  two  genera.  Under  these  circumstances  the  question  arises 
whether  it  is  not  in  the  interest  of  science  to  adopt  a  new  or  at 
least  an  additional  type  for  the  genus.  This  may  somewhat  con- 
flict with  the  rules  and  practices  of  naturalists,  but  in  this  case  we 
consider  it  the  only  adequate  remedy.  We  accordingly  profiose 
for  this  pur|M)8e  Poteriorrinus  notabilis  Meek  &  Worthen,  from 
the  Burlington  limestone,  the  original  of  which,  formerly  in  the 
collection  of  C.  W.  and  now  in  the  Museum  of  Comp.  Zool.  of 
Cambridge,  Mass.,  is  figured  in  the  Gcol.  Rep.  111.,  vol.  v.,  pL  1, 
fig.  9.  We  have  selected  this  species  because  it  is  found  in  very 
perfect  preservation,  and  because  it  agrees  most  closely  with  Mil- 
ler's typical  species,  and  certainly  belongs  to  the  same  division. 

Making  this  the  typical  form,  we  further  propose  as  sections 
under  it  Scaphitx^rinus  Hall,  with  S.  dichotomuB  Hall's  second 
s|>ecies  (the  first  being  referred  to  Oraphiocrinus)  for  type; 
PariHOi*rinus  W.  &  Spr.,  with  Poteriocr,  perplexus  M.  A  W.; 
Pachyloi*ruiu8  W.  &  Spr.,  with  Poterun^r,  tsubstqualis  W.  A  Spr. 
(Ilall's  PoleritxT.  aequalis);  SrytaU}rnnus  W.  &  Spr.,  with  Poieri* 
ocr.  robustus  Hall,  Deradovrinus^  with  Scaphiocn  tcalaHs  M.  & 
W.,  respectively  as  types ;  and  as  we  regard  these  sections  rather 
as  variations  of  the  genu»,  which  hardly  rise  to  the  dignity  d 
subgenera,  we  shall  for  the  present  write  the  names  with  that  of 
the  parent  genus  prefixed.  There  are  some  other  species,  only 
known  from  the  calyx  which  could  not  be  sUtisfactoriiy  arranged 
under  the  above  groups,  and  these  will  be  found  in  a  list  by  them- 
selves. 

Generic  Diagnosis. — (General  form  of  bo<1y  with  arms,  elongate, 
subcylindrical,  expanding  uniformly  upward.   Calyx  very  variable 
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in  sha|)e,  subconical  or  subturbinate,  sometimes  bell,  cup,  or  almost 
Bauccrsbaped ;  arrangement  of  plates  unsymmetrical. 

Underbasals  five,  equal  in  form  and  size,  forming  a  more  or  less 
depressed  pentagonal  cup.  Basals  five,  three  of  them  hexagonal 
or  heptagonal,  and  of  the  same  size,  the  two  others — those  adjacent 
to  the  anals — slightly  larger,  and  with  one  or  two  additional  sides. 
Radials  wider  than  high,  four  of  a  similar  pentagonal  form,  and 
alternating  regularly  with  the  basals;  the  fifth  slightly  smaller, 
elevated  above  the  level  of  the  others,  less  regular  in  form,  resting 
upon  the  truncated  upper  side  of  one  basal  and  against  two  anal 
pieces.  Articulating  surface  very  variable,  the  scar  for  the  attach- 
ment of  the  brachials  occupying  in  the  typical  species  scarcely 
one-third  of  the  up}3er  edge,  but  in  some  species  it  extends  across 
the  entire  margin  of  the  radials  with  a  hinge-like  apparatus  for 
articulation.  Brachials  one  to  two  or  more,  their  number  the 
same  in  four  of  the  rays,  the  anterior  having  often  a  few  additional 
plates.  In  species  with  only  one  brachial  it  is  generally  long  and 
laterally  constricted;  in  those  with  two  brachials,  the  first  is 
quadrangular  and  short,  and  both  combined  are  equivalent  in  form 
and  size  to  the  single  plate  of  the  other  type. 

Arms  simple  or  branching;  the  anterior  ray,  frequently  less 
developed  than  the  others,  is  sometimes  simple  throughout ;  com- 
posed of  single  joints,  generally  at  least  as  high  as  wide,  often 
much  higher,  more  or  less  wedge-shaped,  and  throwing  off  pinnulse 
alternately.  In  species  whose  pinnules  have  a  decidedly  zigzag 
arrangement  the}'  are  remarkably  strong. 

Anals  three  (rarely  four)  within  the  calyx,  in  two  rows  alter- 
nately arranged ;  the  lower  one  pentagonal,  resting  against  the 
sloping  upper  side  of  the  posterior  basal  and  the  radial  to  the 
right;  the  second  supported  by  the  upper  truncated  side  of  the 
posterior  basal,  having  on  the  left  a  radial,  on  the  right  the  first 
and  third  anal  plates,  the  third  being  sometimes  partly  above  the 
level  of  the  calyx.  Succeeding  plates  hexagonal,  decreasing  in 
size  upwards,  forming  a  part  of  the  ventral  sac.  Ventral  sac  up- 
right, strong,  cylindrical,  sometimes  club-shaped,  either  extending 
up  to  the  top  of  the  arms  or  more  than  half  way,  frequently 
crowned  with  a  set  of  long  spines.  Plates  of  the  sac  hexagonal, 
and  pierced  at  the  sutures  with  pores  or  fissures,  which  penetrate 
the  lateral  margins  of  the  plates.     Anal  opening  rarely  observed, 
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but  in  all  cases,  so  far  as  known,  low  down  and  sitoated  laterally, 
not  posteriorly. 

Dome  constructed  like  that  of   Cyathocrinus.     Apical  dome 
plates  frequently  pushed  toward  the  front  by  the  large  ventral  sac 

Column  round  or  pentagonal,  composed  of  thin  joints  with  a 
small  central  aperture. 

Geological  pomiion^  etc. — Poteriocrinus  has  not  been  found  in 
the  Silurian,  neither  in  this  country  nor  in  Europe;  the  few  species 
which  were  recorded  from  that  age  having  since  been  referred  to 
Dendrocrinus,  HomocrinuSy  etc.  It  flourished  to  some  extent  in 
the  Devonian,  but  reached  its  climax  both  in  variety  of  form  and 
number  of  individuals  in  the  Subcarboniferous.  There  arc  known 
IT  species  from  the  Devonian  and  99  from  the  Subcarboniferous* 
of  which  27  are  from  Europe  and  89  from  America.  The  species 
are  arranged  under  the  respective  sections  as  follows:— 

A.  Typical  form. 

Calyx  obconical,  plates  delicate,  with  elevated  wrinkles  or  radi- 
ating plications.  Radials  with  a  semicircular  scar  facing  outward, 
and  deeply  notched,  not  filling  the  full  width  of  the  plate.  Bra- 
chials one  by  five,  long,  late  rail}'  constricted  in  the  middle. 
Sutures  somewhat  gaping.  Arms  long  and  branching.  Tentnil 
sac  very  long  and  heavy.     Column  round. 


1S66.  Pottrioerinm  aaguloim  Sohaltse.    Eohinod.  Eifl.  Kalk.,  p.  50,  pi.  S, 
3,  3  a.     DeYonUn.     Eifel,  German j. 

1821.  Pot«rioer.  ersMiu  Miner.  (Miller's  tjpe  of  the  genna.)  Kit.  Hiti.  Crte.. 
p.  68.  with  figaref ;  SehloUlein,  1822.  NaehU.  PeirefaeUnksBde,  toI.  I. 
p.  82;  Id.,  Tol.  ii.  p.  OS.  pi.  26,  fig.  2;  BlaioTnie,  1834.  Mon.  da  Aetla., 
p.  2A0,  pi.  20,  fig.  1 ;  L.  Agofsii,  1835.  Mem.  de  la  8o«.  de  Ne«eh.,  toI.  L 
p.  107;  Milne  Edwards.  1836.  Lamarck's  Anim.  a.  Terl.,  2d  ed  ,  toI.  H.  ^ 
664;  DeKoninek,  1842.  Deso.  des  Anim.  Fots.  d«  Terr.  Garb.,  p.  46.  pi.  F. 
fig.  4 ;  Austin.  1843.  Ree.  and  Foss.  Grin.,  p.  60,  pi.  8,  Sgf.  3  a-k«  aa4  pi. 

0.  fig.  1 ;  De  Koninek  and  Lehon,  1853.  Reehereh.  s.  les  Grin.  B«lg.,  p.  97,  pL 

1,  fig.  10  a-d.     Sabearb.     Yorkshire,  England,  and  Vis4,  B«lgi«M. 

It  is  very  doubtful  whether  s|)ecimens  figured  by  these  varioiw 
authors  represent  the  same  species.  De  Koninek  refers  Ansttn's 
figures,  pi.  8,  fig.  a~f  and  pi.  9,  fig.  1,  to  Pot.  spiwus^  while  he 
himself  figures  a  specimen  which  very  probably  belongs  to  Bary* 
crinus.    See  our  remarks  on  the  genus. 

•  1861.  Pot«rioer.  dorii  Hall.  (Se^pbioer.  dorU.)  Dmo.  New.  PaI.  Cria.,  p.  7, 
Bost  Joarn.  Mat.  Hist.,  p.  310.  Upper  Barl.  limeat.  Ssbearb.  Bmrllsf* 
ton.  Iowa. 
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^  Pot.  (ScapMocr.)  thetyi  Meek  k  WortheD.    Proo.  Aosd.  Nat.  Soi.  Phila., 

p.  143.     Qeol.  Rep.  111.,  vol.  v.  p.  419,  pi.  2,  fig.  13.     Upper  Burl,  limest. 

Suboarb.     BurliDgtoD,  Iowa. 
.  Pot.  (Scaphiocr.)  nnicas  Hall.    Beso.  New  Pal.  Grin.,  p.  8.    Bost.  Journ. 

Nat.  Hist.,  p.  313.     Qeol.  Rep.  111.,  vol.  ▼.  pi.  15,  fig.  6.     Keokuk  limest. 

Suboarb.     Grawfordsville,  Ind. 
.  Pot.  (Seapliioor.)  verticeUas  Hall.      15th  Rep.  N.  Y.  St.   Gab.,  p.  122. 

Hamilton  Gr.     Devonian.     Ontario  Go.,  N.  T. 

h.  Species  with  Compound  Brachials, 

(1.  Pot.  (Scaphiocr.)  carinatus  Hall  (not  Poteriocr.  carinatai  M.  i;  W.  = 
Pot.  (Pachyloor.)  liliiformis  M.  k  W.).  Deso.  New  Pal.  Grin.,  p.  8,  Bost 
Journ.  Nat.  Hist.,  p.  310.  Upper  and  Lower  Burl,  limest.  Subcarb.  Bur- 
lington, Iowa. 

.  Pot  (Scaphioci'.)  olio  Meek  k  Worthen.  Proo.  Acad.  Nat.  Soi.  Phila.,  p. 
144.  G«ol.  Rep.  III.,  vol.  v.  pi.  1,  fig.  10.  Upper  Burl,  limest  Subcarb. 
Burlington,  Iowa. 

(0  Pot  (Scaphiocr.)  oultidactylus  Hall  (Poteriocr.  oultidaotylas).  Supp. 
Geol.  Rep.  Iowa,  p.  62.     Lower  Burl,  limest.    Subcarb.     Burlington,  Iowa. 

13.  Pot.  (Scaphiocr.)  longidactylai  Austin  (Poteriocr.  londactylus)  (not 
Sbumard,  1855,  nor  MoGbesney,  1859).  Mon.  Reo.  and  Fpss.  Grin.,  p.  88; 
pi.  11.  fig.  3  a.     Suboarb.     England. 

.  Pot.  (Scaphiocr.)  Oibioni  White.  Proo.  Aoad.  Nat  Soi.  Phila.,  p.  31. 
Keokuk  limest.     Grawfordsville,  Ind. 

.  Pot  (Scaphiocr.)  Oorleyi  White.  Proo.  Aoad.  Nat.  Soi.  Phila.,  p.  32. 
Keokuk  limest.     Grawfordsville,  Ind. 

'7.  Pot  (Scaphiocr.)  misiouriensis  Shumard.  First  described  as  Poteriocr, 
longidactylus  (Shumard,  not  Austin).  Geol.  Rep.  Missouri,  p.  188,  pi.  B, 
figs.  a-c.     St.  Louis  limest.  Subcarb.     St.  Louis,  Mo. 

^  differs  from  all  other  species  in  this  group  in  having  a  single 
to  each  ray,  the  first  bifurcation  taking  place  at  the  tenth  or 
A,h  plate. 

•   Pot.  (Scaphiocr.)  multiplex  Trautsohold  (Poterioor.  multiplez) .     Bull. 

de  Moscou,  No.  3,  p.  6,  pi.  2,  figs.  1-8 ;  also  F.  Roemer,  Lethssa  Qeognost., 

pi.  40,  fig.  11.     Trautschold,  1879,  Steinbruohe  von  Mjatsohkowa,  p.  112, 

pi.  14,  fig.  2,  and  pi.  15,  fig.  1.     Upper  Suboarb.     Near  Moscow,  Russia, 
^ct.  (Scaphiocr.)  Norwoodi  Meek  k  Worthen.    Proo.  Acad.  Nat.  Sci.  Phila., 

p.  158.     St.  Louis  limest.     Suboarb.     Hancock  Go.,  III. 
Pot.   (Scaphiocr.)   proboicidlalii  Worthen    (Poterioor,  probosoidialis) 

Geol.  Rep.  111.,  vol.  vi.  p.  518,  pi.  31,  fig.  1.     St.  Louis  limest.     Subcarb. 

St.  Louis,  Mo. 
^ot.  (Scaphiocr.)  Swalloyi  Meek  k  Worthen  (Poteriocr.  Swallovi).    Proo. 

Acad.  Nat  Sci.  Phila.,  p.  394.     Oeol.  Rep.  111.,  vol.  ii.  pi.  10,  figs.  4  a,  b. 

Upper  Burl,  limest.    Subcarb.    Burlington,  Iowa. 


338  PROCEEDINGS  Of  THE   ACADEMY  Of  [1819. 

C.  l^ABIBOCSnrUS  W.  a  Spr. 
(vA^roc  resembling,  n^rm  a  lily.) 

Calyx  obconical.  Differs  from  the  last  group  in  having  two  or 
more  brachials,  which  are  short  and  rest  within  a  small  semicir* 
cular  scar.  Mode  of  articulation  and  branching  of  arms  almost 
as  in  Cyathocrinus.     Column  round,  rarely  pentangular. 

1858.  Poterioorinm  (Puriiooriniis)  ourtni  Mdller.  Verb.  d.  sat.  Ver«in  f.  Rh«ial., 
lit.  p.  80,  pi.  10,  figt.  2,  3.  Neue.  E«hin.  Eifl.  Kalk.,  p.  230,  pi.  2,  ig.  3; 
SchalUe,  1866,  Eohin.  Eifl.  Kalk.  p.  46,  pi.  5,  flg.  6.  DcToniaa.  BUM, 
Qermany. 

•1858.  Pot.  (PuriMor.)  intermddiiii  Hall  (Cjathoer.  interm*diiii) .  0«ol.  B«p. 
Iowa,  Yol.  i.  pi.  ii.  p.  627,  pi.  18,  flg.  10.  Keokak  limast  SabearW.  War- 
saw, 111. 

1861.  Pot.  (PuriMor.)  nertna  Hall.  15th  Rep.  N.  T.  St.  Cab.,  p.  121.    Hamiltoa  Or. 

DeTonian.     Ontario  Co.,  New  York. 

1860.  Pot.  (Pariiocr.)  ptrplezni  Meek  A  Wortben.    Type  of  ibis  groap  {Pm*- 

riocr.{?)  perpUxvt).  Proo.  Acad.  Nat  8ci  Pbila.,  p.  138.  Geol.  Rep.  111., 
▼ol.  ▼.  p.  405,  pi.  2,  flg.  12.  Lower  Barl.  limeei.  Sabearb.  BariiagtM, 
Iowa. 

1821.  Pot.  (Parifoor.(l))  qninquangnlarif  MiHer  (Cjathoer.  qniaqiuncmlarit). 
A  History  of  the  Crinoidea,  p.  02,  with  flgores.  Poienocnmms  Aostin,  ISU 
Ann.  and  Mag.  Nat  Hist,  rol.  10,  p.  108,  and  toI.  11,  p.  106.  Baa.  aad 
Fof«.  Crin.,  pi.  10,  flgs.  2  a-«.     Subearb.     England  and  Ireland. 

1843.  Pot.  (Pariaoer.)  radUtua  Aastin.  Ann.  and  Mag.  Nat.  Hist..  toI.  10,  p. 
108,  and  toI.  11,  p.  106.  Rec.  and  Foss.  Crin.,  p.  70,  pi.  10,  igt.  1  a,  b. 
Snbearb.     Ireland,  England,  and  Belginm. 

1862.  Pot.  (Parifoor.)  taligaoideus  White.    Proo.  Boat.  6oo.  Kai.  Hlat.,  p.  10. 

Upper  Bnrl.  limest.    Sabearb.     Barliagton,  Iowa. 

1861.  Pot.  (Pariioor.)  tennibraohUtiis  Meek  A  Wortben.     Proo.  Aead.  Nai.  Hisl. 

Pbila..  p.  138.  Oeol.  Rep.  111.,  rol.  iii.  p.  485,  pi.  16,  flg.  1.  Upper  Barl. 
limeit.    Sabearb.     Burlington,  Iowa. 

D.  PACHTLOCEnrUB  W.  A  8pr. 
(vfl^vxic  thick,  clumsy,  a^rma  lily.) 

Name  given  to  designate  the  comparatively  short  (for  PoUrUh 
rrinus)^  unusually  stout  aspect  of  the  body.  Calyx  depressed; 
underbasals  forming  a  concavity,  and  not  extending  beyond  it; 
radials  and  brachials  as  in  Sraphiocrmua^  with  straight  hingt 
lines  and  gaping  sutures ;  brachials  generally  compound.  AroM 
short,  and  placed  closely  side  by  side«  as  in  Zeacrinuft^  also  didio- 
tomizing  in  a  very  similar  manner,  but  the  arm  Joints  are  mors 
cuneiform  and  angular  on  the  exterior.  Column  round  or  ob> 
tuscly  pentagonal.  Parhylm^rinus  is  a  kind  of  transition  form 
toward  Zeacrinus  and  Coeliocrinus^  with  which  it  agrees  in  tlis 
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t  and  infolding  arms  and  in  tlie  concavity  of  its  basal  portions; 
it  differs  from  both  in  the  construction  of  the  ventral  sac, 
h  in  this  group  is  almost  cylindrical,  with  a  tendency  toward 
lloon  shape. 

.  Potarioorinui  (Faohyloerinas)  arboreus  Worthen  (Zeaorinus  arboreui). 

Geol.  Rep.  111.,  toI.  y.  p.  534,  pi.  20,  fig.  5.     St  Louis  limest.    Saboarb. 

Huntsville,  Ala. 
.  Pot.  (Paehyloor.)  asper  Meek  k  Wortben.  ^  (Zeaor.  aiper) .    Proo.  Aoad. 

Nat.  Sci.  Phil.,  p.  150 ;  Oeol.  Rep.  111.,  vol.  y.  p.  430,  pi.  1,  fig.  7.     Burl. 

limest.    Suboarb.     Burlington,  Iowa. 
Pot.  (Paehyloor.)  oonoinnus  Meek  k  Wortben.    (Pot.  (Zeaor.)  oonoinnns.) 

Proo.  Acad.  Nat.  Soi.  Pbil.,  p.  26;  Oeol.  Rep.  111.,  vol.  v.  p.  490,  pi.  14, 

fig.  3.     Keokuk  limest.     Subcarb.     Crawfordsville,  Ind. 
(?)  Pot.  (Paehyloor.)  latifrons  Austin.     Rec.  and  Foss.  Crin.,  p.  82,  pi.  10, 

fig.  4.     Suboarb.     England  (closely  resembling  Zeacrinns). 
Pot.  (Paehyloor.)  liliiformis  Meek  k  Wortben.    Described  June,  1861,  un- 

der  Pot.  earinatut  M.  k  W.   (not  Scaphioer.  earinatut  Hnll,  February, 

1861),  Proo.  Aoad.  Nat.  Soi.  Pbil.,  p.  139;  Scaphioer.  earinatu*  M.  k  W., 

1868,  Oeol.  Rep.  111.,  vol.  iii.  p  486,  pi.  17,  fig.  1 ;  Scaphioer.  lUiiformit, 

1869,  Proo.  Acad.  Nat.  Soi.  Phil.,  p.  138.     Upper  Burl,  limest.     Suboarb. 
Burlington,  Iowa. 

.  Pot.  (Paehyloor.)  merope  Hall.     (Zeacr.  morope.)    17tb  Rep.  N.  Y.  St. 

Cab.,  p.  60;  Geol.  Rep.  Ohio,  Pal  ,  vol.  ii.  p.  178,  pi.  12,  fig.  18.     WaTerly 

Or.     Subcarb.     Richfield,  Ohio. 
.  Pot.  (Paehyloor.)  paternas  Hall.     (Zeaor.  paternus.)    17tb  Rep.  N.  T. 

St.  Cab.,  p.  59;  Geol.  Rep.  Ohio,  Pal.,  vol.  ii.  p.  177,  pi.  12,  fig.  17.    Waverly 

Gr.    Subcarb-     Richfield,  Ohio. 
.  Pot.  (Paehyloor.)  perangulatui  White.     (Zeacr.  perangrulatus.)     Proo. 

Bost.  Soc.  Nat.  Hist.,  vol.  ix.  p.  11.    Upper  Burl,  limest.    Suboarb.     Bur- 

lington,  Iowa. 
.  Pot.  (Paehyloor.)  planohraehiatns  Meek  k  Wortben.    (Zeaor.  planohra- 

ehiatus.)    Proo.  Acad.  Nat.  Sci.  Phil.,  p.  391;  Geol.  Rep.  III.,  vol.  ii.  p. 

240,  pi.  18,  fig.  5.     Keokuk  limest.     Subcarb.     Monroe  Co.,  111. 
.  Pot.  (Paehyloor.)  subsBqualif  Wnchsm.  k  Springer.     Type  of  the  group. 

Described  by  Hall,  1861,  as  Scaphiqer.  aqualit  (not  Pott.  (^Scaphioer.)  aqtuilit 

Hall,  1859).     Deso.  New  Pal.  Crin.,  p.  8  ;    Bost.  Jour.  Nat.  Hist.,  p.  316; 

Meek  k  Wortben,  1873,  Geol.  Rep.  111.,  vol.  v.  pi.  15,  fig.  6.    Keokuk  limest. 

Suboarb.     Crawfordsville,  Ind. 

E.  SCYTALOCRIirTTS  W.  k  Spr. . 
{vKvriiKy  a  staff  or  club ;  Kpr»w  a  lily.) 

^neral  form  of  body,  including  arms,  very  slender  and  almost 
idrical.  Calyx  obconical  or  bell  shaped.  Underbasals  well 
loped  and  bent  upward ;  radials  and  brachials  of  nearly  the 
I  form,  with  straight  hinge  line  occupying  the  entire  width  of 
Dlates;  brachials  either  single  or  compound,  and  supporting 
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on  each  side  an  arm  which  remains  simple  throughoat;  the  an- 
terior  my  sometimes  has  but  one  arm.  Arms  long,  composed  of 
quadrangular  or  slightly  cuneiform  joints;  pinnulse  of  moderate 
size.     Column  round  or  obtusely  pentagonal. 

a.  Species  with  a  Single  Brachial, 

*1875.  Fot«riocrina8  (Seytaloorinni)  Abnormii  Worthen.    (Bcaphioer.abaomii.) 

Oeol.  Rep.  111.,  vol.  vi.  p.  619,  pi.  31,  fig.  6.    St.  LoaU  llmesi.    8ab«arb. 

Monroe  Co.,  111. 
187S.  Pot.  (SoyUloer.)  BiiMlli  Worihen.     Geol.  Rep.  111.,  toI.  t.  p.  54«,  pi.  21, 

fig.  4.     Cheater  Itmest.     Suboarb.     Chester,  111. 
1843.  Pot.  (Seytalocr.)  daetyloides  Austin.    Ann.  tnd  Mag.  Nat.  Hist.,  vol.  z., 

p.  108;  Yol.  xt.  p.  197;  Rec.  and  Foss.  Crin.,  p.  86,  pi.  10,  fig.  7,  aad  pt 

11,  figs.  1  a,  b.     Sabcarb.     Ireland. 
*]8A0.  Pot.  (Soytalocr.)  dactylas  Hall.     (Oraphiocr.  daotylat.)    Snpp.  8e«l. 

Rep.  Iowa,  p.  80.    8t.  Loais  Umest.     Snbcarb.     Missouri  and  Illinois. 
1860.  Pot.  (Seytalocr.)   docadaetylai  Meek  A  Worthen.      (Not  Cyathocriaaa. 

=  Potoriocr.  deoadaotylus  Lyon  &  Cass.    =  Bcaphioer.  Coroyi  Worthen. 

=  Pot.  (Seytalocr.)  grandU  Waehsm.  A  Spr  )  Trans.  Aoad.  Nat.  Set.  Phil., 

p.  394  ;  Oeol.  Rep.  111.,  vol.  ii.  p.  338,  pi.  17,  fig.  6.    Keokak  limest.    Sab- 

carb.     lUinois. 
1858.  Pot.  (Bcytaloer.)  doeabraehiatai  Hall.    Oeol.  Rep.  Iowa,  vol.  i.  pi.  X,  p. 

679,  p.  25,  fig.  1.     Chester  limest.     Suboarb.     Kaskaskia,  III. 
Sp7i.  Seaphiorr.  longidaetylut  McCbesney,  Deo.  1860,  New  Pal.  Foat.,  p.  7; 

Trans.  Chicago  Acad.  Sci.,  1867,  vol.  i.  pt.  i.  p.  4,  pl.  4,  fig.  4. 
1865.  Pot.    (Seytalocr.)  IndiaaeaiU  Meek  A  Worthen.     Proo.  Aoad.   Nat.  Set 

Phil.,  p.  155;  Oeol.   Rep.  111.,  vol.  iii.  p.   515,  pi.   20,  flg.  4.     Keeknk 

limest.    Subcarb.     Crawfordsrille,  Ind. 

This  species,  if  not  based  upon  an  abnormal  specimen  of  P.  ro^ 
buHtug  Hall,  differs  from  all  the  others  in  this  section  in  having 
two  brachials,  and  in  having  an  additional  arm  in  the  posterior 
rays. 

*1860.  Pot  (Seytaloer.)  maerodaetylas  Meek  A  Worthen.    (Seapkioor.  Maara- 

daetylai.)     Proc.  Acad.  Nat.  Sci    Pbil.,  p.  140;  Qeol.  Rep.  111.,  vol.  v. 

p.  415,  pl.  2,  fig.  0.    Upper  and  Lower  Burl,  limest.    Sobearb.    Barliagion« 

Iowa. 
*1858.  Pot  (Seytaloer.)  maaiformii  Hall.    (Zaaeriaai  maailbnaia.)  0«ol.  Rep. 

Iowa,  Tol.  i.  pt.  ii.  p.  682.  pl   25,  flg.  8.     ChasUr  limest     Sabenrb.     Illi. 

noie.     Kentucky  and  Tennesfee. 

This  Species  shades  into  several  genera,  and  cannot  be  satis* 
factorily  brought  under  an}'  of  them.  It  agrees  with  Oraphiocri^ 
If r/^,  except  in  the  anal  area;  the  arm  joints  are  like  those  of 
Zearrinnti^  but  the  arras  are  simple  instead  of  bifurcating;  it 
airrecH  with  Eupachj/crinins  in  the  form  of  the  calyx  and  in  the 
anal  area. 


1879.]  NATURAL  SCIENCES  OF   PHILADELPHIA.  341 

1861.  Pot.  (Seytaloor.)  robuitni  Hall.  Descr.  New  Pal.  Crin.,  p.  7.  Boat.  Jour. 
Nat.  Hist.,  p.  315.  Keokuk  liinest.  Subcarb.  Grawfordsville,  Ind. 
Syjt.  Poterioer.  Hoveyi  Worthen.  Geol.  Rep.  III.,  vol.  vi.  p.  616,  pi.  29,  fig.  6. 
1843.  Pot.  (Seytaloor.)  roitratus  Aastin.  Ann.  and  Mag.  Nat.  Hist., 
vol.  X.  p.  108;  vol.  xi.  p.  196;  Reo.  and  Foss.  Grin.,  p.  75,  pi.  9,  figs.  2a~f. 
Mountain  limest.  Suboarb.  England,  Ireland. 
1879.  Pot.  (Soytaloer.)  Wetherbeyi  Miller.  Cincinnati  Soo.  Nat.  Hist.  (April 
number),  p.  6,  pi.  8,  figs.  1, 1  a,  b.     Chester  limest.     Suboarb.     Eentuokj. 

b.  Species  with  a  Compound  Brachial, 

1867.  Pot.  (Soytaloer.)  bijagni  Trautschold.     Bull.  Sue.  Natur.  de  Moscou,  p. 

14,  pi.  4,  fig.  1-3.     1879.     Ealkbrtiobe  von  Mjatsohkowa,  p.  114,  pi.  14,  fig. 

3.     Upper  Suboarb.     Moscow,  Russia. 
"^"'1879.  Pot.  (Soytaloer.)  grandii  Waobsm.  &  Spr.     Described  as  Poterioer.  Coreyi 

Worthen,  1875.     Geol.  Rep.  111.,  vol.  vi.   p.  516,  pi.  29,  figs.  2,  3    (not 

Pot.   (Seaphiocr,)    Coreyi  M.  A  W.   1869).      Keokuk  limest.     Subcarb. 

Crawfordaville,  Ind. 
''**1867.   (?)Pot.  (Seytaloor.)  originariai  Trautschold.    Bull.  Soo.  Nat.  de  Moscou, 

p.  2,  pi.  1,  fig.  1.     Kalkbriiche   bei  Mjatsohkowa,   p.  110,  pi.  14,  fig.  1. 

Upper  Suboarb.    Near  Moscow,  Russia. 

We  cannot  believe  that  this  species  possesses  only  six  arms  as 
described  by  its  author,  as  this  would  be  too  great  a  departure 
:^rom  the  arm  structure  of  Crinoids  generally.     It  may  possibly 
liiave  had  nine  arms,  with  a  single  one  in  the  anterior  ray,  but 
snore  probably  ten.     Thus  far  but  a  single  specimen  has  been  dis- 
covered, and  in  this  only  the  right  posterior   ray  is  perfectly 
visible,  which  had  two  arms;  the  two  adjoining  rays  are  partly 
bidden  from  view,  while  the  remaining  two  are  entirely  imbedded 
in  the  matrix.     There  are  traces  of  but  five  arms  in  the  slab.     We 
judge  from  the  photograph,  PI.  14,  fig.  1,  that  the  arrangement  of 
the  plates  in  the  calyx  has  been  somewhat  disturbed,  and  this 
explains  the  fact  that  in  the  diagram,  p.  110,  the  basals  (subradials 
of  Trautschold)  and  radials  are  incorrectly  represented.     It  may, 
however,  be  possible  that  the  original,  like  a  specimen  of  P.  bijugus 
in  our  possession,  for  which  we  are  indebted  to  the  kindness  of 
Prof.  Trautschold,  is  abnormal,  and  that  some  of  the  basals  (sub- 
radials)  are   anchylosed  with  the  adjoining   radials,  as   in   our 
specimen.     Until  better  material  is  found  we  must  consider  P. 
originarius  as  a  large  and  abnormal  example  of  P.  bijugus. 

*1879.  Pot  (Soytaloor.)  urna  Trautsobold.  (Fhialoer.  urna).  Steinbruobo  tou 
Mjatsohkowa,  p.  123,  pi.  lb,  fig.  6.  Upper  Subcarb.  Near  Moscow,  Russia. 
(Compare  with  our  remarks  on  PMalocrinut.) 

1875.  Pot.  (Soytaloer.)  Van  Home!  Wortben.  Geol.  Rep.  111.,  toI.  vi.  p.  617, 
pi.  31,  figs.  2,  3.     St.  Louis  limest.     Subcarb.     St.  Louis,  Mo. 
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F.  DBOADOCBDniS  W.  A  8pr. 
(hxac  number  of  ten  ;  «p7*«»  a  lily.) 

Arms  always  ten  in  number.  Calyx  depressed.  Shallow  bowl 
or  saucer-shaped.  XJnderbasals  small,  frequently  hidden  from 
view  in  the  concave  base.  Form  of  radials  and  brachials  as  in  the 
preceding  group,  the  latter  plates  simple  or  compound.  Arms 
composed  of  angular  wedge-form  joints,  zigzag,  with  the  longer 
sides  alternating  and  projecting  so  as  to  support  short  rounded 
pinnulai,  wliich  have  the  appearance  of  armlets.  Column  more  or 
less  pentangular. 

a.  Species  with  a  Single  Brachials 

*1805.  Poterioerinni  (Bveadoerinni)  Bayeniif  Meek  A  Worihen.    (leapkioer. 

Bayeniif.)     Proo.  Acad.  Nat.  Soi.  Phil.,  p.  157;  Oeol.  Rep.  Ul.,  vol.  t.  p. 

660,  pi.  20,  flf(.  S.     Chester  limett.    Sobearb.     Illinoi*. 
*]870.  Pot.  (Deoadoer.)  deprMtni  Meek  A  Wortben.    (Seaphloer.  AtprMsma.) 

Proo.   Aoad.   Nat.  8ci.  Phil.,  p.  27;  Oeol.   Rep.  lil.,  toI.  t.  pi.  14,  tg.  S. 

Keokok  limett.     Sobcirb      Crairfordtvllle,  Ind. 
*180O.  Pot   (Decadoor.)  fUcellni   Meek  A  Wortben.      (leapldoer.  flsMllms.) 

Proe.  Acad.  Nat.  Sei.  Phil.,  p.  141;  Geol.  Rep.  111.,  toI.  ▼.  p.  42^  pi.  ], 

fig.  3.     Lower  Durl.  limett.    Subcarb.     Borlington,  Iowa. 
•1861.  Pot  (Bveadocr.)  Halli  Hall.     (Scaphioor.  HallL)     Dote.  Now  Pal.  Cria.. 

p.  7  ;  Bo5>t.  Jooro.  Nat.  Ilitt.,  p.  308.    Upper  Barl.  llmofi.    Saboarb.     Bar- 

lington,  Iowa. 
*]S«4.  Pot  (Docadoer.)  Ijriopa  Hall.     (Seaphioor.  iTxiopt.)    17th  Rep.  N.  T. 

St.  Cab.,  p.  68;  Oeol.  Burr.  Ohio,  Pal.,  vol.  U.  p.  176,  pi.  12,  fig.  10.     Wa- 

T/rly  Or.     Bobearh.     Richfield,  Ohio. 
18<(4.  Pot  (Daoadoer.)  plolai  Hall.   17th  Rep.  N.  Y.  St.  Col.,  p.  141;  Oool.  Sarr. 

Ohio,  Pal.,  vol.  ii.  p.  173.     Waverly  Or.     Sabcarb.     Riohleld,  Okie. 
*1860.  Por.  (Baeadoer.)  Stimptoni    Lyon.    (Zaaor.  MmpaoaL)     Traaa.   Am. 

Philoa.  Sue.,  Phir.,  p.  406,  pi.  27,  flg.  m,  m  1.     Suboarb.     Koataokj. 

6.  Species  with  More  than  one  BrachiaL 

•1864.  Pot  (Daeadoer.)  agiaa  Hall,     (tapkioor.  •giaa.)    17tk  Bap^  V.  T.  8c 

Cab.,  p.  67;  Geol.  Rep.  Ohio,  Pal.,  it  p.  174,  pi.  IS,  flft.  11.  11     Wavarly 

Or.     Saboarb.     Richfield,  Ohio. 
1861.  Pot  (Daeadoer.)  dilT^iif  Hall.     15th  Rep.  N.  T.  St  Cab.,  p.  111.    HaaiO. 

ton  Or.     Devonian.     Ontario  Co.,  New  York. 
*]8«3.  Pot  (Daeadoer.)  graeilior  P.  Roemer.     (Cjatkoer.  fraatUsr.)    Damkar*i 

Pal»ontologr..  toI.  ii.  p.  140.  pi.  29,  flg.  1 ;  pi.  25,  flfa  S,  If.    DaakMklafcr. 

Oraowacke.     Bondenbaoh,  Gennany. 
•1869.  Pot  (Daeadoer.)  JiiTaaU  Meek  A  Wortben.    (laapkiotr.  JvtibIs.)    Proa. 

Acad.  Nat.  Sci.  Phil.,  p.  146 ;  Geol.  Rep.  III.,  toI.  ▼..  p.  417.  pL  2,  •«.  t. 

Lower  Barl.  limett     Sabcarb.     Borlington,  Iowa. 
16«1.  Pot  (Deeadoer.)  nyeUni  Hall.    ]6tb  Rep.  N.  Y.  8t  Cak..  p.  12f.    HaaUtom 

Gr     Dovoalaa.     Ontario  Co.,  N.  Y. 
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SI.  Pot.  (Deeadoor.)  loalarii  Meek  A  Worthen.    Type  of  this  group  {Seaphioer. 

sealaris).     Proo.  Aoad.  Nat.  Soi.  Phil.,  p.  145.     Geol.  Rep.  III.,  vol.  y.  p. 

421,  pi.  2,  fig.  10.     Upper  Burl,  limest.     Snboarb.     Burlington,  Iowa. 
(4.  Pot  (Deoadoc.)  labtortuoBai  Hall.    (Soaphiocr.  snbtortuosas.)  17th  Rep. 

N.  Y.  St.  Cab.,  p.  59.     Qeol.  Surv.  Ohio,  Pal.,  vol.  ii.  p.  177,  pi.  12,  figi. 

15,  10.     Waverly  Qr.     Snbcarb.     Richfield,  Ohio. 

6.  Species  of  Poteriocrinos,  imperfectly  known. 

Poteriocr.  calycalus  Hall.     Qeol.  Rep.  Iowa,  vol.  i.  pi.  2,  p.  553,  pi.  9,  figs. 

6  a,  6  b.     Lower  Barl.  limest.     Saboarb.     Burlington,  Iowa. 
.  Poteriocr.  conicas  Phillips.    Geol.  Yorksh.,  ii.  pi.  4,  fig.  3.     Portlock's  Geol. 

Rep.,  pi.  16,  fig.  12.    De  Eoninck,  1842,  Animaux  Foss.,  p.  47,  pi.  F,  fig.  3; 

Milne  Edwards  ap.  Lamark,  p.  604;   Austin,   1843,  Rec.  and  Foss.  Crin., 

p.  82,  pi.  10,  figs.  3  a,  b,  c.     Subcarb.     England,  Ireland,  and  Belgium. 
.  Poteriocr.  conoidens  De  Koninck  A  Lehon.    Recherch.  Crin.  Belg.,  p.  93,  pi. 

1,  figs.  8  a,  b.     Subcarb.     Vis^,  Belgium. 
.   (?)  Poteriocr.  cylindricas  Lyon.   (Not  Hall===Homocr.  oylindrious).  Trans. 

Am.  Philos.  Soc,  Philad.,  vol.  ziii.  p.  458,  pi.  27,  fig.  1.     Encrinal  limest. 

Subcarb.     Falls  of  the  Ohio.     (Imperfect  specimen.) 
I  Poteriocr.  gracilis  McCoy.    (Not  Pot  gracilis  Hall  =  Dendoor.  gracilis.) 

Carb.  Foss.  Ireland,  p.  178,  pi.  25,  figs.  11-14.     Subcarb.     Ireland. 
Poteriocr.  Hardinensis  Worthen.     Geol.  Rep.  III.,  vol.  v.  p.  533,  pi.  20,  fig. 

10.     St.  Louis  limest.     Subcarb.     Hardin  Co. ,  III. 
.  Poteriocr.  impressus  Phillips.    Geol.  Yorksh.,  ii.  p.  205,  pi.  iv.  fig.  1 ;  Austin, 

1843,  Rec.  and  Foss.  Crin.,  pi.  10,  fig.  6.     (Not  Pot.  impressus  Riehter  A 

Unger.    Geognost.  Rossica,  1860,  pi.  31,  fig.  46.)     Subcarb.     England. 
.  Poteriocr.  indentns  Hall.    15th  Rep.  N.  Y.  St.  Cab.,  p.  122.    Hamilton  Gr. 

Devonian.     Ontario  Co.,  N.  Y. 
1.  Poteriocr.  leBviculus  Lyon.      (Cyathoor.  leBvicalai.)    Proc.  Acad.  Nat. 

Sci.  Phil.,  p.  409.     Encrinal  limest.     Subcarb.     Jefferson  Co.,  Ey. 
.  Poteriocr.  Lasallensis  Worthen.     Geol.  Rep.  111.,  vol.  vi.  p.  526,  pi.  32,  fig. 

3.     Upper  Coal  Measures.     Lasalle,  III. 
.  Poteriocr.  lepidns  Hall.    Desc.  New  Pal.  Crin.,  p.  6  ;  Bost  Journ.  Nat.  Hist 

p.  304.     Lower  Burl.  limest.     Subcarb.     Burlington,  Iowa. 
.  Poteriocr.  macoupiensis  Worthen.     Geol.  Rep.  111.,  vol.  v.  p.  561,  pi.  24,  fig. 

3.     Coal  Measures,  111. 
.  Poteriocr.  minutus  F.  A.  Roemer.     Beitr.  Eur  Kenntn.  d.  Harzgeb.,  p.  47, 

pi.  8,  figs.  1  a-d.    Posidonien  Schiefer.    Devonian.    Lauthenthal.    Germany. 
.  Poteriocr.  montanaensii  Meek.     Hayden*s  Rep.  U.  S.  Qeol.  Sury.  Terr. 

Lower  Carbon.     Montana  Territory. 
.  Poteriocr.  nassa  Hall.     15th  Rep.  N.  Y.  St  Cab.,  p.  120.     Hamilton  Gr. 

Devonian.     Canandaigua,  N.  Y. 
.  Poteriocr.  nerens  Hall.     15th  Rep.  N.  Y.  St  Cab.,  p.  121.     Hamilton  Gr. 

Devonian.     Ontario  Co.,  N.  Y. 
.  Poteriocr.  nodobrachiatus  Hall.     Desc.  New  Pal.  Crin.,  p.  8;   Bost.  Journ. 

Nat  Hist.,  p.  614.     Keokuk  limest     Subcarb.     Crawfordsville,  Ind. 
.   (?)Poteriocr.  pachydactylus  Miiller.     Monatsber.  Berl.  Acad.,  p.  192.     De- 
vonian.   Germany.     (No  means  of  comparison.) 
.   (?)  Poteriocr.  patnlui  Miiller.     Monatsber.    Berl.  Aoad.     Devonian.     Ger- 
many.    (No  means  of  comparison.) 
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1843.  PoUrioer.  panUgomii  Aoitin.     (Cladoer.  peaUgoniis.)   Ann.  k  Umg.  Nal 

Hist.,  vol.  ii.  p.  198 ;    Reo.  and  Fom.  Crin.,  p.  86,  pi.  U.  figt.  3  m~t     8ab. 

oarb.     England. 
1858.  PoUrioer.  rngofni  Sbomard.     Trans.  St.  Lools  Aead.  8cL     Coal  Mtaa«rot. 

(No  means  of  comparison. ) 
18((0.  Poterioor.  simplex  Lyon.  (Not  Pot  (Seapldoer.)  simplex  Hall=:=Ormphio«r. 

simplex.)    Trans.  Am.  Pbilos.  Soo.  Pbil.,  p.  458,  pi.  26.  fig.  t     Uppor 

Helderberg,  Devonian.     Falls  of  the  Obio. 
1831.  Poterioor.  tennis  Miller.     Hist  Crin..  p.  71;   Scblotbeim.  1833;   Na«litr. 

Petrefaotenk.,  vol.  ii.  pi.  25,  flg.  3 ;  Austin,  184S,  Ree.  and  Fosa.  Crin.,  p. 

83,  pi.  10.  figs.  5  a,  b.     Mountain  limest    Subonrb.    England  and  Ireland. 
*18fil.  Poterioor.  Wortheni  Lyon.     (Cyathor.  WorthenL)    Proo.  Aead.  Nat  Set 

Phil.,  p.  410.     Enorinal  limest.     Devon.     Jefferson  Co.,  Ky. 

15.  GBAPHIOCBUniS  De  Koninck  A  Lehon. 

1858.   Oraphioerinui  De  Kon.  &  Leh.     Crin.  Carb.  Belg.,  p.  115. 

1858.  8caphioerinu$  (in  part)  Hall.     Geol.  Hep.  Iowa,  vol.  i.  pt.  3,  p.  549. 

1879.  Phialoerinusif)  Trautschold.     Kalkbrttche  Mjatch.,  p.  122. 

A.  Typical  form. 

In  general  aspect  Graphiocrinus  closely  agrees  with  a  forni  of 
Poteriofrinus  for  which  we  have  proposed  the  name  ScytaltK*nnu4it^ 
from  which,  however,  it  differs  clearly  in  the  anal  area,  which  in 
Qraphiorrinus  has  but  a  single  plate,  while  in  the  other  it  ha« 
three.  De  Koninck,  in  his  generic  description,  mentions  only  two 
orders  of  plates  as  constituting  the  calyx,  in  which  he  is  evidently 
mistaken.  We  have  before  us  several  species  from  the  Burlington 
limestone,  which  have  heretofore  been  referred  by  their  authors  to 
SraphiwrinuH^  but  which  agree  in  the  clearest  manner  with  the 
typical  Orapkiocrinusencrinoides.  They  all,  like  the  typical  spe- 
cies, have  ten  arms — except  an  undescribed  species,  which  we 
think  l>elongs  to  this  tyi>e,  and  which  has  only  five — constructed 
of  simple  Joints  with  parallel  sutures;  they  have  one  large  bra- 
chial and  a  single  anal  plate,  extending  beyond  the  general  limii 
of  the  calyx;  and  wlienever  the  column  is  attached  there  is  no 
trace  of  underbasals,  yet  tliese  plates  are  found  in  every  one  of 
those  species  when  seen  with  the  column  removed.  We  can  no 
longer  doubt,  from  the  evidence  of  our  si)ecimen8,  that  the  under- 
basals, as  suggesteil  by  Hall  and  Meek  A  Worthen,  are  also 
present  in  the  Belgian  species,  but  hidden  from  view  by  the 
column,  and  that  all  tlie  above-mentioned  species  belong  to  the 
same  genus.  We  therefore  propose  a  revision  of  the  generic 
formula,  protesting,  however,  against  the  assertion  of  the  authors 
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8t  named,  that  the  entire  genus  Scaphiocrinus  as  formulated  by 
all,  is  identical  with  Oraphiocrinus.  Scaphiocrinus  simplex^ 
id  a  few  other  species  like  it  with  a  single  anal  plate,  are  un- 
>ubtedly  so,  but  all  others,  and  by  far  the  majority  of  species 
ascribed  under  Scaphiocrinus^  are  generically  distinct  from 
raphiocrinus^  and  must  be  classed  with  Poteriocrinus. 
Closely  related  to  Oraphiocrinus  are  BursacrinuSy  Meek  & 
''orthen,  and  Fhialocrinus^  Trautschold.  We  can  perceive  slight 
ructural  differences  by  which  the  two  might  be  distinguished 
om  the  first,  but  it  can  only  be  a  subgeneric  division,  and  it  is 
»mewhat  questionable  whether  even  this  can  be  maintained  as  to 
hialocrinus. 

Revised  Generic  Diagnosis. — General  form  elongate,  almost 
rlindrical.  Calyx  small,  rather  shallow,  with  bilateral  symmetry, 
nderbasals  five,  minute,  rarely  extending  beyond  the  column, 
asals  small;  four  at  least,  frequently  ail  fife  of  them,  equal, 
he  former  is  the  case  in  all  species  in  which  the  anal  plate  is 
sconnected  from  the  basals,  the  latter  when  it  rests  directly  upon 
le  of  them,  in  which  case  the  posterior  basal  is  considerably 
gher  and  truncate  above.  Radials  large,  their  upper  articulating 
argins  straiglit.  Brachials  one  by  five,  as  large  or  larger  than 
le  radials,  aud  of  a  similar  form,  but  with  tlie  lower  margin 
raight ;  sutures  gaping,  articulating  facet  occupying  the  entire 
idth  of  the  plate. 

There  are  generally  two  arms  to  each  brachial,  or  ten  to  the 
dividual,  which  remain  simple  throughout;  but  in  the  above  men- 
3ned  species  the  upper  side  of  the  brachials  is  truncate,  and  the 
rinoid  has  only  five  arms.  The  arms  are  long  and  heavy,  com- 
)8ed  of  short  joints  with  almost  parallel  sutures.  Pinnulse  long. 
A  single  rather  small  anal  plate  is  placed  half-way  between  the 
xlials  and  brachials,  either  resting  on  the  posterior  basal  or 
parated  from  it,  but  in  either  case  extending  above  the  plane  of 
e  radials.  Ventral  sac,  so  far  as  observed,  strong,  composed 
'  elongate  hexagonal  plates.  Column  round  or  obtusely  pen- 
gonal. 

Geological  position,  etc. — Found  so  far  only  in  the  Subcarboni- 
rous  both  of  Europe  and  America.  We  recognize  the  following 
tecies : — 

23 
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arm  pieces  are  less  than  half  the  width  of  the  last,  and  like  all 
others  composed  of  a  single  series  of  Joints. 

In  the  extraordinary  width  of  the  lower  portion  of  the  arms, 
the  flatness  of  the  arm  pieces,  and  the  fact  that  these  lie  side  by 
side,  abutting  laterally,  Bursacrtnus  somewhat  resembles  Ichthyo- 
crinu^^  but  the  arms  are  comparatively  lori^er  and  the  general 
construction  of  the  body  otherwise  is  very  distinct. 

Only  two  species  are  known ;  both  are  from  the  Subcarboniferous. 

1861.  Bariacrinas  Waohsmathi  Meek  A  Worthen.     Type  of  the  subgenos.     Proo. 

Acad.  Nat.  Soi.  Phil.,  p.  137;  Geol.  Rep.  III.,  vol.  iii.  p.  479,  pi.  17,  fig.  6. 

Upper  Barlington  limest.     Subcarb.     Barlington,  Iowa. 
1S62.  Borsacrinas  oonfirmatoB  White.     Proo.  Boat.  Soo.  Nat.  Hlit.,  vol.  ix.  p.  11. 

Lower  Burlington  limest.     Saboarb.     Burlington,  Iowa. 

C.  Subgenns  (?)  PHIAL0CBINU8  Trantsohold.'     (Not  Eiohwald  ) 
1879.  Monogr.  Ealkbrache  von  Mjatschkowa,  p.  122. 

Prof.  Trautschold  proposed  the  above  name  in  a  full  generic 
sense  for  two  species  of  Crinoids  from  the  Upper  Subcarboniferous 
of  Russia.  The  resemblance  to  GraphiocrinuSy  as  already  men- 
tioned, is  so  close  that  we  doubt  whether  the  group  can  be 
upheld  even  subgenerically.  So  far  as  known,  Phialocrinus patens 
differs  from  Graphiocrinus^  as  now  revised,  only  in  having  two 
brachial  pieces  instead  of  one,  and  in  the  underbasals,  which  here 
project  slightly  beyond  the  column.  The  latter  is  unimportant, 
and  a  comparison  will  show  that  the  two  brachials  combined  have 
exactly  the  form  of  the  single  plate  in  'Graphiocrinus;  their 
division  involves  no  structural  change,  but  merely  facilitates  arti- 
culation. Trautschold's  first  species  only  can  be  placed  here: 
his  P.  urna  is  certainly  a  Foteriocrinus^  as  indicated  by  its  ob- 
conical  form,  the  large  underbasals,  and  especially  by  the  arrange- 
ment of  its  anal  plates. 

1879.  Oraphiocr.   (Phialoorinns)  patens  Trautschold.     Monogr.  d.  Ealkbriiohe 
Yon  Mjatsch.,  p.  123,  pi.  16,  fig.  4.    Upper  Suboarb.    Near  Moscow,  Russia. 

16.  WOODOCBINTJS  De  Eoninok. 
1854.  Recherch.  Crin.  Belgique.  Supplement,  p.  4. 

General  form  including  arms  short  and  robust;  calyx  depressed, 
arrangement  of  the  plates  in  the  anal  area  unsymmetrical. 

Underbasals   five;   small,  quadrangular,  forming  a  pentagon 

>  Eichwald*8  genus  Phialocrinus  (Lethaea  Rossica,  i.  p.  578,  pi.  81,  fig. 
27)  was  not  defined,  being  founded  on  fragmentary  pieces  of  column. 
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with  nearly  straight  sides,  slightly  concave  in  the  middle.  Basals 
about  of  equal  size,  hexagonal,  wider  than  high.  RadiaU  penta- 
gonal, wide,  and  short,  broadly  truncate  above.  Brachials  one 
by  five,  similar  in  form  to  the  radials,  but  truncate  below  instead 
of  above;  they  support  on  each  upper  sloping  side  an  arm  which 
bifurcates  on  the  fourth  to  the  eighth  plate  above,  the  branches 
remaining  simple  throughout,  thus  giving  four  arms  to  each  raj 
uniformly. 

The  arms  are  rather  divergent,  heavy,  rounded  on  the  ootside, 
gently  tapering  to  the  tips  and  terminating  in  a  sharp  point. 
Arm  pieces  extremely  short*  their  sutures  parallel.  Pinnulas  long 
and  numerous,  directed  inward,  composed  of  ten  to  twelve  small 
Joints. 

The  anal  area  is  remarkable  for  its  great  number  of  pieces, 
being  composed  longitudinally  of  several  rows  of  plates,  alter- 
nately arranged.  The  lower  and  largest  plate  rests  between  two 
basals,  one  of  the  upper  sides  against  the  right  posterior  ra* 
dial,  the  other  against  the  first  anal  of  the  adjoining  row.  The 
second  anal  plate  rests  upon  a  basal,  and  abuts  laterally  against 
the  left  posterior  radial.  The  third  anal  is  placed  apon  the  first, 
toward  the  right  side  of  the  second,  and  rests  partly  against  the 
right  posterior  radial.  The  anal  area  is  elliptic  in  outline,  com- 
posed of  twelve  or  more  plates,  only  three  of  which  are  on  a  level 
with  the  radials.  The  form  of  the  ventral  sac  is  unknown,  but 
from  all  api>earances  it  is  somewhat  balloon-shaped,  and  does  not 
extend  to  the  top  of  the  arms. 

Column  rather  slender,  composed  of  alternate  wider  and  nar- 
rower Joints,  their  diameter  increasing  from  the  root  op,  being 
largest  next  to  the  cal^'x ;  central  perforation  round. 

The  genus  is  from  the  Subcarboniferous,  and  the  only  known 
species  is : — 

1854.  Woodoeriau  mMrodaetylai  !>•  Konlnek.    IUeber«b.  Cria.  B«lf.  8«ppk^ 
ment,  p.  6,  pi.  S,  flgt.  1  »-d.    Upp«r  part  ofSabearb.    Riehmoad,  EBglaad. 

17.  ZZACBDniS  Trooft. 

\B^.  ZfaerinuiTrcxwi.    Snhgenuh  o( PoUrioerinui,    Cat  Crin.  Tenn.,  p. 

62  (without  deffcription.) 
1858.  Zeae rinu » lltiW.    Buhgenu%  of  Poteriomnui,    Gcol.  Rep.  Iowa*  vol. 

i.  pi.  3,  p.  544. 
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1860.  Zeacrinus  Meek  &  Worthen.  Subgenus  of  Potsrioerinus.  Geol.  Hep. 
111.,  Yol.  ii.  p.  186.  (Not  Zeaerinui  Schultze.  Monog.  Echin. 
Eifel  Ealk.,  p.  88.) 

General  form  of  body  with  arms  closed,  terete  or  subcylindrical, 
often  contracted  near  the  arm  bases  and  spreading  above ;  Calyx 
more  or  less  depressed,  low  cup  or  basin-shaped,  rarely  turbinate, 
with  the  basal  portion  sunken  in  and  forming  a  deep  concavity. 
Arrangement  of  plates  slightly  unsymmetrical. 

Underbasals  five  (abnormally  six),  small,  generally  hidden  in 
the  central  concavity,  and  covered  by  the  column.  Basals  five, 
sometimes  nearly  equal,  but  more  frequently  sliowing  a  tendency 
to  irregularity  on  the  posterior  side.  Radials  five,  pentagonal, 
the  upper  side  truncate,  with  a  single  brachial  plate  in  each  of  the 
four  lateral  ra^'^s;  the  anterior  ray,  however^  as  a  rule  has  one, 
two,  to  six  or  more  additional  quadrangular  brachials,  and  a  bifur- 
cating plate  above,  resembling  in  outline  the  single  brachial  of  the 
other  rays.  The  latter  plate  is  wide,  rather  short,  and  of  the  form 
of  the  radials,  but  truncate  below,  and  joining  the  entire  upper 
margin  of  the  radial. 

Arms  comparatively  short,  bifurcating,  scarcely  rounded  on  the 
exterior,  rarely  angular;  the  bifurcating  plates  comparatively 
larger  and  sometimes  nodose.  Ramifications  only  occur  on  the 
two  outer  arms  of  the  ra^^s,  and  these  arms  have  straight  outer 
margins  throughout  their  length.  The  branches  are  given  off  at 
regular  intervals  toward  the  inner  side  of  the  ray,  and  remain 
single  throughout.  The  arms  are  all  of  uniform  thickness,  and 
their  sides  are  sharply  defined,  and  when  closed  the^'  join  so 
neatly  with  each  other  that  it  appears  as  if  they  formed  a  solid 
body.  Arm-joints  much  wider  than  long,  with  nearly  parallel 
sutures.  Pinnulse  short  and  slender,  composed  of  six  or  more 
angular  joints  directed  to  the  interior  of  the  crinoid,  not  given  off 
laterally.  Arm  furrows  apparently  covered  by  the  infolding  of 
the  pinnulse,  not  by  alternating  plates. 

There  are  from  five  to  seven  anal  plates,  alternately  arranged  in 
two  rows,  the  lower  plate  resting  with  one  side  against  the  sloping 
right  side  of  the  posterior  basal,  the  other  against  the  right  pos- 
terior radial,  in  some  species  almost  touching  the  underbasals. 
The  arrangement  of  the  succeeding  plates  is  very  similar  to  that 
of  Woodocrinus^  except  that  the  portion  of  the  anal  area  above 
the  line  of  the  radials  has  a  sharp  triangular  outline  instead  of 
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with  nearly  stratgbt  sJcleB,  slightly  concave  in  the  middle.  BaeaU 
about  of  equal  size,  hexagonal,  wider  thnn  high.     RadlaU  pentn- 
gonal,  wide,  aort  short,  broadly  truncate  above,     Brachitds  one 
by  five,  similar  in  form  to  the  rndinls,  but  truncate  below  insleaA 
of  above;  they  support  on  each  upper  sloping  side  an  arm  wb»«V\ 
bifurcates  on  the  fourth  to  the  eighth  plate  above,  the  brandies 
remaining  simple  tlirougliout,  thus  giving  four  arms  to  eaob  r-a^ 
nniformly. 

The  arms  are  rather  divergent,  heavy,  rounded  on  the  outsi<:T«. 
gently  tapering  to  the  tips  and  terminating  in  a  sharp  |to»x*t. 
Arm  pieces  extremely  short'  their  sutures  parallel.  Pinnule  lox"*  g 
and  numerous,  directed  inward,  composed  of  ten  to  twelve  an:*  ^1' 
joints. 

The  anal  area  is  remarkable  for  its  great  nnmber  of  piecis^^s. 
being  composed  longitudinally  of  several  rows  of  plates,  alKr^^''' 
nately  arranged.  The  lower  and  largest  plate  rests  between  t-  "^^o 
basals,  one  of  the  upper  sides  against  the  rigiit  posterior  »"»■ 
dial,  the  other  against  the  first  anal  of  the  adjoining  row.  "KT"  *■* 
second  anal  plate  rests  upon  a  basal,  and  abuts  laterally  «gai«'"*  ** 
the  left  posterior  radial.  The  third  anal  is  placed  upon  the  fir"  ^  ' 
toward  the  right  side  of  the  second,  and  rests  partly  ag.ainsi  -^t- ■"' 
right  posterior  radial.  The  anal  area  is  elliptic  in  outline,  ct^  ^t*' 
posed  of  twelve  or  more  plates,  onlj'  three  of  which  are  on  a  le  ""^ 
with  the  radials.  The  form  of  the  ventral  sac  la  unknown,  L-^  *" 
from  all  appearances  it  is  somewhat  balloon-shaped,  and  does  c;:^^*^ 
extend  to  the  top  of  the  arms. 

Column  r.atlier  slender,  composed  of  alternate  wider  and  n^^^^^^^ 
rower  joints,  their  diameter  increasing  from  the  root  up,  bei  — ^-^^^ 
largest  nest  to  the  calyx  ;  central  perforation  round. 

The  genus  is  from  the  Subcnrboniferoos,  and  the  only  kno^^^^^ 
apecies  is : — 

I  De  KonlDflk.     RMbareh.   Crin.    Belg.    Ssp^^^^^ 
1.    Dpp«r  part  orSnboub.    Riehmond.  Eaglm^^^^ 

IT.  ZEACBIHU8  Trooat. 

1850.  Zracrinuf  TTOost.     SnbgeuUHof  PuMriomnuf.     Cat,  Crin.  Teno..  " 

62  (without  description.) 
1858.  Zeaerinui  UM.    Sahgenua  of  Poterio/^inui.    Geol.  Rep.  Iowa,  v — 

i.  pi.  2,  p.  544. 
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1860.  ZeaerinuM  Meek  &  Worthen.  Subgenus  of  Poterioerinus.  Geol.  Rep. 
111.,  Yol.  ii.  p.  186.  (Not  Zeacrinus  Schultze.  Monog.  Echin. 
Eifel  Ealk.,  p.  88.) 

General  form  of  body  with  arms  closed,  terete  or  subcylindrical, 
often  contracted  near  the  arm  bases  and  spreading  above ;  Calyx 
more  or  less  depressed,  low  cup  or  basin-shaped,  rarely  turbinate, 
with  the  basal  portion  sunken  in  and  forming  a  deep  concavity. 
Arrangement  of  plates  slightly  unsymmetrical. 

TJnderbasals  five  (abnormally  six),  small,  generally  hidden  in 
the  central  concavity,  and  covered  by  the  column.  Basals  five, 
sometimes  nearly  equal,  but  more  frequently  sliowing  a  tendency 
to  irregularity  on  the  posterior  side.  Radials  five,  pentagonal, 
the  upper  side  truncate,  with  a  single  brachial  plate  in  each  of  the 
four  lateral  rays;  the  anterior  ray,  however^  as  a  rule  lias  one, 
two,  to  six  or  more  additional  quadrangular  brachials,  and  a  bifur- 
cating plate  above,  resembling  in  outline  the  single  brachial  of  the 
other  rays.  The  latter  plate  is  wide,  rather  short,  and  of  the  form 
of  the  radials,  but  truncate  below,  and  joining  the  entire  upper 
margin  of  the  radial. 

Arms  comparatively  short,  bifurcating,  scarcely  rounded  on  the 
exterior,  rarely  angular;  the  bifurcating  plates  comparatively 
larger  and  sometimes  nodose.  Ramifications  only  occur  on  the 
two  outer  arms  of  the  ra^'s,  and  these  arms  have  straight  outer 
margins  throughout  their  length.  The  branches  are  given  off  at 
regular  intervals  toward  the  inner  side  of  the  ray,  and  remain 
single  throughout.  The  arms  are  all  of  uniform  thickness,  and 
their  sides  are  sharply  defined,  and  when  closed  they  join  so 
neatly  with  each  other  that  it  appears  as  if  they  formed  a  solid 
body.  Arm-joints  much  wider  than  long,  with  nearly  parallel 
sutures.  Pinnulse  short  and  slender,  composed  of  six  or  more 
angular  joints  directed  to  the  interior  of  the  crinoid,  not  given  off 
laterally.  Arm  furrows  apparently  covered  by  the  infolding  of 
the  pinnulse,  not  by  alternating  plates. 

There  are  from  five  to  seven  anal  plates,  alternately  arranged  in 
two  rows,  the  lower  plate  resting  with  one  side  against  the  sloping 
right  side  of  the  posterior  basal,  the  other  against  the  right  pos- 
terior radial,  in  some  species  almost  touching  the  underbasals. 
The  arrangement  of  the  succeeding  plates  is  very  similar  to  that 
of  Woodocrinus^  except  that  the  portion  of  the  anal  area  above 
the  line  of  the  radials  has  a  sharp  triangular  outline  instead  of 
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1859.  Zeaor.  otaUi  Lyon  and  Cafteday.    Am.  Jonr.  8«i.  (n.  •.)  toI.  St,  p.  71.    Cb««> 

t«r  limest.     Soboarb.     Ky. 
1858.  Zeaor.  ramosus  Hall.     Geol.  R«p.  Iowa,  vol.  f,  pt.  ii.  p.  548,  pi.  9,  fig.  S. 

Upp«r  Borl.  Ilmott.     Sabearb.     Borlington,  Iowa. 
1869.  Zaaer.  MObina  M«ek  and  Worthen.     Proo.  Aead.  Nat.  8ei.   Phil.,  p.  149  : 

Geol.  Rep.  111.,  vol.  ▼.  p.  420,  pi.  1,  fig.  2.     Upper  Borlington  llmeat.     Sab- 

oarb.     Borlington,  Iowa. 
1809.  Zaaor.  larratns  Meek  and  Worthen.     Proo.  Aead.  Nat.  Set  Phil.,  p.  151  ; 

Geol.  Rep.  III.,  Tol.  ▼.  p.  428,  pi.  1,  fig.  6.    Upper  Borlington  limeal.    8ab> 

oarb.     Burlington,  Iowa. 

1860.  (Sept.)  Zeaor.  Trooftanus  Meek  and  Worthen.    Pro«.  Aead.  Nat.  8ei.  Phil., 

p.  390;  Geol.  Rep.  III.,  vol.  ii.  p.  180,   pi.   10,  fig.  3.     Upper  and  Lower 

Burlington  liment.     Subcnrb.     Burlington,  Iowa. 
{Syn.)  Zeaor.  ■ooparini  Hall  (Feb.  1801).     Deter.  New.  Pal.  Grin.,  p.  8; 

Bost.  Joor.  Nat.  Hist.,  p.  305. 
(Syn.)  Zaaer.  saeoaliii  White  (1802).    Proe.  Boit.  Soe.  Nat.  Hiat.,  p.  IS. 
1858.  Zaaor.  wortheni  Hall.    Geol.  Rep.  Iowa,  vol.  i.  pt.  ii.  p.  083.    ChesUr  Hmeai. 

Sabearb.    Cbetter,  111. 

(Compare  with  Z.  magnolistformis,) 

18.  HTDBBIOVOCBIinJS  De  Koninek. 
1858.  Bull.  Acad.  Royale  Belgique,  vol.  yiii.  pt.  ii.  p.  13. 

A.  Typical  form. 

General  form  Bubc^^lindrical,  short,  slightly  spreading  toward 
the  tips  of  the  arms ;  with  an  enormous  ventral  sac  extending  be- 
yond the  limits  of  the  arms,  and  covering  them  like  a  roof. 
Calyx  short,  rounded  below,  basal  portion  sometimes  deeply 
concave. 

Underbasals  small,  and,  according  to  De  Koninek,  forming  a 
five-rayed  star  or  shallow  cup.  In  all  known  American  species 
the  underbasals  rest  within  a  deep  concavit}',  and  are  scarcely 
visible  beyond  the  column ;  but  they  appear  to  be  considerably 
larger  on  the  interior  of  the  calyx,  sometimes  almost  exceeding 
the  basals  in  size.  Basals  five,  three  of  them  of  equal  aize,  and 
hexagonal ;  the  two  in  contact  with  the  anal  plates  frequently 
larger.  Kadials  five,  large,  much  wider  than  high,  four  of  them 
|>entangiilar,  that  on  the  left  posterior  side  quadrangnlar ;  the 
former  rcAting  each  between  two  adjacent  basals,  and  the  latter 
abutting  upon  only  one.  Brachials  one  to  the  ray,  or  two  in  the 
anterior  ray,  pentangular,  as  large  or  larger  than  the  radials, often 
produced  into  long  spines;  in  species  where  the  anterior  ray  has 
an  additional  brachial,  the  first  is  quadrangular,  the  second  is 
pentangular  and  bears  the  spine.    The  brachials  meet  laterally,  and 
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defined.  The  ventral  sac,  which  really  presents  the  best  generic 
characters,  and  by  which  it  is  easily  recognized,  was  altogether 
unknown,  and  the  difficulty  was  increased  when  several  species 
were  admitted  which  belong  to  other  groups,  and  which  were  evi- 
dently not  intended  to  be  included  by  the  authors  of  the  genus. 
We  have  been  obliged  to  throw  out  all  species  with  long,  angular, 
zigzag  arm  joints ;  these  have  also  a  tubular  ventral  sac,  and  we 
have  placed  them  under  some  of  the  varieties  of  Poteriocrinus^ 
where  they  really  belong. 

Zeacrinus  has  by  most  authors  been  placed  under  Poteriocrinus 
as  a  subgenus,  but  in  this  we  cannot  concur.  We  look  upon  it 
rather  as  the  type  of  an  independent  little  group  of  Crinoids,  in< 
eluding  several  genera,  which  culminates  in  Hydreionocrinus  and 
Cceliocrinus^  some  of  the  last  survivors  of  the  Cyathocrinidee. 

Zeacrinus  excavatus  Schultze  is  evidently  a  Taxocrinus. 

Geological  position^  etc, — The  genus  is  confined  to  the  Subcar- 
boniferous,  ranging  through  ail  the  divisions  of  that  epoch;  and 
has  only  been  discovered  in  America. 

We  recognize  the  following  species: — 

1869.  Zeaorlnui  aiper  Meek  and  Worthen.     Proo.  Acad.  Nat.  Soi.  PhUa.,  p.  150. 

Oeol.  Rep.  111.,  vol.  ▼.  p.  430,  pi.  1,  fig.  7.     Lower  Burlington  limest  (not 

Upper  Burlington  I.  as  stated  by  M.  and  W.).    Suboarb.    Burlington,  Iowa. 
X859.  Zeaor.  bifarcatns  McCbesney.     New  Pal.  Fobs.,    p.    10.     Trans.    Chicago 

Acad.,  18A7,  toI.  i.  p.  71,  pi.  4,  fig.  3.    Chester  limest    Suboarb.    Chester,  III. 
^^1862.  Zeaor.  barseBforxais  White.     (Poterioor.  barseBforxois.)    Proo.  Boat  Soc. 

Nat.  Hist.,  p.  10.     Lower  Burlington  limest.    Suboarb.     Burlington,  Iowa. 
X.873.  Zeaor.  oompaetllis  Worthen.     Geol.  Rep.  III.,  toI.  t.  p.  53fi,  pi.  21,  fig.  5. 

Subcarb.     Cumberland  Co..  Ky. 
■.858.  Zeaor.  elegans  Hall.     Qeol.  Rep.  Iowa,  vol.  i.  pt.  ii.  p.  547,  pi.  9,  figs.  1  and 

2.     Upper  Burlington  limest.     Suboarb.     Burlington,  Iowa. 
■.847.  (1)  Zeaor.  florealis  Yandell    and    Shumard.     (Cyathoor.  florealis.)     Cont. 

Oeol.  Kentucky,  p.  24,  pi.  1,  fig.  I.     Shumard,  1855,     Potftrioer.Jlorea/is, 

Second  Rep.  Geol.  Missouri,  pi.  ii.  p.  217.     Shumard,  1866.  Zeaer.Jiorea/is, 

Cat.  Pal.  Foss.,  pt.  i.,  Eohinodermata,  p.  399.     Chester  limest.     Suboarb. 

Qrayson  Co.,  Ky. 

We  are  not  certain  tliat  this  species  belongs  here,  as  we  have 
ever  seen  the  description. 

858.  Zeaor.  intermedin!  Hall.     Oeol.  Rep.  Iowa,  vol.  i.  pt.  ii.  p.  081,  pi.  25,  fig. 

4.  Chester  limest.  Subcarb.  Chester,  III. 
846.  Zeaor.  magnoliaeformis  Owen  and  Norwo(»d.  Type  of  the  genus.  (Cya- 
thoor. magnoliaeformis.)  Research  Pot.  Carb.  Rocks,  Kentucky.  Troost, 
1850.  Ztaer.  magfiolia/ormit.  Cat.  Crin.  Tenn.  Hall,  1858,  Oeol.  Rep. 
Iowa,  vol.  i.  pt.  ii.  p.  543  and  684,  pi.  25,  fig.  4.  Chester  limest.  Suboarb. 
Orayson  Co.,  Ky. 
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Oeological  position^  etc. — The  genus  is  known  only  Arom  the 
uppermost  part  of  the  Subcarboniferous  and  from  the  Coal  meas- 
ures, and  occurs  both  in  Europe  and  America. 

We  recognize  the  following  species : — 

•1870.  Hydreionoorinns  ManthophoroB  Meek  and  Worthen.    (Z«aer.  HydrctoB- 

oer.  aeanthophoruf.)    Proo.  Aoad.  Nat.  Sei.  Phil.,  p.  28;  Oaol.  Sarv.  111., 

Tol.  ▼.  p.  663,  pi.  34,  fig.  U.     Upper  Coal  Maararet.    lUinoU  and  Iowa. 
•1870.  Hydreionoer.  arxaig«r  Meek  and  Worthen.    (Z«aer.  (1)  anaiffvr.)    Proa. 

Aoad.  Nat.  Sei.  Phil.,  p.  27 ;  Geol.  Rep.  111.,  p.  647,  pi.  31,  fig.  3.     Chaatar 

limest.     Suboarb.     Pope  Co.,  III. 
•1850.  Hydreionoer.   deprMinf   Troott.     (Zaaer.  deprtiaiaf.)    Cat.  Pal.  Foat. 

Teon.  ;  Hall,  1868,  Geol.  Rap.  Iowa,  vol.  1.  pi.  ii.  p.  546.     Chaator  llmaat. 

Saboarb.     Kentoeky  and  Alabama. 
•I860.  Hydreionoer.  diiens  Meek  and   Worthen.     (Zeaer.  dieevs.)     Proe.  Aead. 

Nat.  Sei.  Phil.,  p.  SOO  ;  Geol.  Rep.  111.,  vol.  II.   p.  313,  pi.  36.  flgt.  3  a,  b. 

Upper  Coal  Meaaaref.     lUinoij. 

(Compare  with  Hydreionoer,  acanthophorus.) 

*1859.    Hydreienecr.  mnoroipinni  MoChetney.     (Zeaer.  muereipiiiiis.)     I>aee. 

New  Pal.  FoM.  p.  10 ;  Tranf.  Chie.  Aead.  Sei.,  1867,  vol.  i.  p.  7,  p).  4,  flf .  7. 

Coal  Measures.     Illinois. 
1858.  Hydreionoer.  woodiaane  De  Koninek.   Type  of  the  genns.  Boll.  Aead.  Royala 

Belgiqae,  pt.  ii.  p.   17,  pi.  3,  figs.  5,  5  a.     Sabearboniferoos.     Riehosoad, 

Yorkshire,  England. 

Doubtful  SpseUij  placed  under  the  genue  by  De  Koninek,    BnlL  Acad. 

Royale,  Belg.,  yoI.  iii.  pt.  ii.  p.  18. 

1853.  (1)  Hydreionoer.  ealyx  De  Koninek  and  Lehon.    (Zeaer.  ealyz.)    Raehareb. 

Crin.  Carb.  Belg.,  p.  90,  pi.  1,  fig.  6  a-d.     Lower  Carbonlfarovs.     England 

and  Belgiam. 
1836.    (1)  Hydreionoer.  grannloeni   Phillips.     (Potarieer.  frammloema.)     Oaol. 

Yorksh..  p.  205,  pi.  4,  fig.  3;  Aastin,  1843.  Mon.  Rae.  and  Foaa.  Crin..  p. 

77,  pi.  9,  figs.  3  a-f.     Sabearboniferoos.     Bolland,  England. 
1853.  (1)  Hydreionoer.  XeCoyanne  De  Koninok  and  Lahon.    (Peteiriter.  XeOty* 

anni.)     Reeh.  Crin.  Carb.  Belg.,  p.  91,  pi.  1,  fig.  7.    Lower  Carbeaiferoaa. 

Vi»^,  Belgiom. 
1853.  (1)  Hydreionoer.  Phillipiiannf  Da  Koninek  and  Lahoa.     (Petariatr.  FkU- 

lipeianui.)     Reoh.  Crin.  Terr.  Carb.  Belg..  p.  91,  pi.  1,  fig.  7.    Lever  Car- 

boniferoas.     Visd,  Belgiam. 
1858.  (t)  Hydreionoer.  eoetieni  Da  Koninok.    Ball.  Aead.  Royala  Belg.,  vol.  Ul.  pi. 

ii.  p.  19,  pi.  3,  figs.  6,  7.     Carboniferous.     Glasgow,  Seollaad. 

B.    Sabgenos  C(ELI0CEnnr8  WhiU. 

1801.  Poterioerinut  Hall  (in  part;.     Boat.  Jour.  Nat.  Hist.,  p.  800. 
1863.   Caliorrinue  White.     Boat.  Jour.  Nat.  Hiit.,  p.  497. 
1869.  Caliorrinui^  eubgenui  of  Poteriocrinue,  Meek  and  Wortben.     Proc. 
A(Uid.  Nat.  Sei.  Phila.,  p.  188. 
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When  Dr.  White  proposed  the  genus  Coeliocrinus^  he  had  evi- 
dently overlooked  De  Koninck's  genus  Hydreionocrinus,  with 
which  it  agrees  in  all  essential  points  except  in  the  form  of  the 
ventral  sac,  which  is  balloon-shaped  in  Coeliocrinus^  instead  of 
like  a  mushroom,  and  except  also  that  in  Hydreionocrinus  the 
calyx  is  comparatively  larger  and  the  arms  shorter.  Whether  tliese 
differences  are  of  sufficient  importance  to  justify  even  a  suhgeneric 
division,  is  to  us  somewhat  doubtful.  The  two  forms  are  certainly 
not  generically  distinct,  for  the}'  shade  into  one  another  so  closely 
that  in  some  species  it  becomes  difficult  even  to  separate  them  on 
the  above  characters.  We,  for  our  part,  are  inclined  to  recognize 
in  CosliocrinuSj  which  occurs  in  the  lower  Subcarboniferous,  the 
earlier  stage  of  Hydreionocrinus ;  the  latter,  which  flourished 
during  the  later  periods  of  the  Carboniferous,  both*  in  Europe  and 
America,  representing  the  culmin'fttion  of  the  form  in  maturity 
and  extravagance,  as  developed  in  the  course  of  time.  Such  ex- 
traordinary development  in  certain  parts  of  the  animal — as  here 
in  the  ventral  sac — frequently  occurs  when  a  genus  is  about  to 
become  extinct,  and  Hydreionocrinus  is,  in  fact,  one  of  the  last 
survivors  of  this  family.  Bearing  this  in  mind,  it  is  of  little 
consequence  whether  we  place  the  species  of  this  group  under 
Hydreionocrinus^  or  subgenerically  under  Cceliocrinus. 

The  relations  of  this  form  with  Zeacrinus  are  also  very  close 

and  interesting,  and  the  question  may  well  be  asked  whether  all 

three  forms  ought  not  to  be  placed  under    Woodocrinus^  provided 

this  genus  possesses  an  inflated  sac,  which  we  consider  the  most 

characteristic   feature  of   this   little  group;   especially   as  they 

further  agree  in  the  shortness  of  the  arms  and  their  peculiar  mode 

of  bifurcation.     Such   a   classification    would  certainly  be  more 

natural  than  to  place  them  under  Poteriocrinus^  as  was  done  by 

Hall,  and  subgenerically  by  Meek  and   Worthen.     All  Foterio- 

crini  have  long  arms,  and  the  ventral  sac  is  prolonged  into  a 

blender  tube.     The  arms  in  all  species  of  Cceliocrinus  are  com- 

;>08ed  of  strongly  wedge-shaped  plates,  which  almost  interlock,  as 

.hey  do  completelj''  in  most  species  of  Hydreionocrinus^  while  the 

corresponding  joints  in  Zeacrinus  and  Woodocrinus  are  regularly 

quadrangular,  with  parallel  sutures. 

Geological  position^  etc. — Found  only  in  the  lower  part  of  the 
Subcarboniferous  of  America. 
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The  following  species  may  be  arranged  here,  though  we  rmther 
prefer  their  consolidation  with  Hydreionocrinits, 

\Ml.  CoBlioerinni  diUUtni  Hall.  (PotMioer.  dilaUtoi),  I>Mer.  New  PaL  Crin., 

p.  0;  Boat.  Jooro.  Nat  Hitt,  p.  300.     WbiU,   1863,   Caliocr,  diJaiatti*, 

Boat.  Joorn.  Nat  Hiit,  p.  501.     Lower  BorlingtoD  limeet    Sabearb.    Bar- 

lingtoo,  Iowa. 
1873.  CoBlioor.  earinifenu  Wortbeo.      (Zeaer.  earinifomi),  Oeol.  Rep.  IllinoU, 

Tol.  T.  p.  535,  pi.  30,  fig.  4.     (?)  St  Looifl  llmett     Near  HooWrille,  Ala. 
*18((0.  Colioer.  lyra  Meek  and  Wortbeo.     (Zaaer.  Ijf),  Proeeed.  Aead.  Nat  8ei. 

Pbila.,  p.  152;    Oeol.  Rep.  IllinoU,  toI.  t.  p.  432,  pi.   1,  flg.  11.     Upper 

Borlington  limest     Saboarb.     BorllngtoD,  Iowa. 
1863.  CoBlioor.  inbipinoint  White.     Boat.  Joarn.  Nat  Hiit,  p.  501.     Upper  Bar- 

lington  limett     Soboarb.     Borlington,  Iowa. 
1861.    Colioer.  TeatrieotQi  Hall.      (Potarlocr.    ▼•atrieoini),   Deeer.   New  PaL 

Grin.,  p.  6;  Boat  Joam.  Nat  Uitt,  p.  301.     White,  1863,  Caliocr.  vtnin- 

eosHs,  Boat  Joam.  Nat  Hitt,  p.  501.     Lower  Barllngton  limeet    Saboarb. 

Burlington,  Iowa. 

10.  BtTPAOHTCBIHUS  Meek  and  Worthen. 

1855.  Eupaehperinui,  Proc.  Acad.  Nat.  8ci.  Pbila.,  p.  159. 

1866.  Geol.  Rep.  111.,  vol.  ii.,  p.  177. 

1807.  Cromyocrinui  Trautachold.    Crin.  Jttng.  Bergkalkea  hei  Moskao,  p. 

19. 
1879.  Crompoerinu*^  Monogr.  KalkbrOche  yon  MJatschkowa,  p.  117. 

Meek  and  Worthen  proposeil  the  name  Eupachycrinus^  without 
generic  description,  for  a  small  group  of  American  Crinoids,  which, 
by  their  massive,  tumid  plates,  the  double  series  of  interlocking 
plates  generally  composing  the  arms,  and  their  general  physiog- 
nomy, are  well  distinguished  from  all  other  known  genera.  They 
made  Lyon's  Oraphiocrinus  quatuor  decimbrachialis  the  t^'pe  of 
the  genus,  including  in  it  Hall's  two  species — Cyathocrinus  (f) 
pentalttbua  and  Scaphiocrinua  orbicularis^  and  have  since  described 
several  new  si)ecies. 

In  1867  Prof.  Trautschold,  not  knowing  that  such  a  genus  had 
l)een  established,  proposed  the  name  Cromyocrinus  for  two 
si)ecies  from  the  Upper  Subcarboniferous  of  Russia,'  which  in 
many  res|>ccts,  if  not  altogether,  agree  with  those  upon  which 
Eupachyrrinua  was  founded.  The  species  of  both  agree  in  the 
bowl-sha|)ed,  sometimes  nearly  globular  form  of  the  calyx,  its 
comparatively  very  large  size,  its  large  and  heavy  plates,  the 

I  We  are  under  obligations  to  Dr.  Trautschold  for  some  excellent  Cri- 
notdn  from  the  Kusaian  bedit,  and  to  Prof.  Wotherby,  of  Cincinnati,  for  the 
loan  of  iM)iue  rare  and  well-preserved  ipecimens  of  EupaekycrinuM^ 
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nassive  and  simple  arms,  and  the  exceedingly  slender  column. 
k  comparison,  however,  of  all  the  species  that  have  been  referred 
.o  the  two  genera  discloses  the  peculiar  fact,  that  some  of  them 
lisagree  in  certain  other  characters  which  we  have  heretofore,  in 
connection  with  other  groups,  and  apparently  with  good  reason, 
considered  to  be  of  generic  value.  Among  these  we  may  mention 
,he  variation  in  the  size  of  the  proximal  or  underbasal  plates,  in 
rhe  number  and  arrangement  of  the  anal  pieces,  and  in  the  form 
ind  arrangement  of  the  arm  plates;  but  to  separate  them  thereby, 
iither  under  Cromyocrinus  or  otherwise,  has  so  far  proved  utterly 
impossible.  It  is  true  that  the  underbasals  in  all  Russian  species 
referred  to  Cromyocrinus  are  exceptionally  large,  but  only  so  in 
the  adult  stage.  In  the  young  specimens,  as  shown  by  Traut- 
Bchold  himself,  they  are  so  minute  as  not  to  extend  beyond  the 
column,  so  that  in  making  the  size  of  these  plates  a  generic  char- 
acter we  should  be  obliged  to  separate  the  young  and  adult. 

There  are,  moreover,  several  American  species  which  in  all  other 
respects  agree  with  the  typical  forms  of  Cromyocrinus^  but  in 
which  these  plates,  even  in  the  adult,  are  exceedingly  small.  The 
same  difficulty  is  met  with  in  regard  to  the  anal  area.  In  two 
species — Eupachycrinus  Craigii  Meek  and  Worthen,  and  E, 
Fayettensis  Worthen — the  anal  area  is  composed  of  a  single  plate, 
instead  of  three,  and  this  even  extends  partly  beyond  the  line  of 
the  radials.  That  this  is  not  an  abnormity,  but  a  constant 
character  in  the  species,  is  proved  by  a  number  of  specimens.  In 
every  other  group  we  should  not  hesitate  to  establish  a  new 
genus  on  this  character  alone ;  but  in  this  case  we  are  convinced 
that  it  is  only  of  specific  importance,  since  those  species  agree  in 
all  other  respects  with  Meek  and  Worthen's  typical  Eupachy- 
crinus. In  one  specimen  of  another  species,  in  our  collection, 
only  the  larger,  lower  anal  plate  is  absent,  but  this  may  be  con- 
sidered as  abnormal,  for  the  adjacent  basal  and  radial  plates  show 
i  very  irregular  form. 

Examining  the  arms,  we  find  them  in  two  of  the  Russian  species 
%X  Cromyocrinus  composed  of  narrow,  transverse,  quadrangular 
ilates ;  in  (7.  ornatus^  however,  the}'  are  of  cuneiform  pieces  which 
>y  degrees  become  interlocking  plates.  The  same  diversity  in 
he  structure  of  the  arm  plates  is  found  among  American  species, 
tome  interlocking  almost  from  the  base  of  the  arm,  others  only 
it  the  tips,  while  still  others  are  constructed  of  a  single  series  of 
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transverse  plates,  with  parallel  sutures,  as  in  the  two  species  of 
Cromyocrinus  from  Russia.  We  have  an  example  in  a  specimen 
from  Kentucky,  which  wc  owe  to  the  kindness  of  Prof.  Wetherhj, 
evidently  Eupachycrinus  formosus  (Zeacrinus  formoswi  Worth.), 
which  in  every  other  respect  is  so  closely  allied  to  EupachycrinuM 
Hparlarius  S.  A.  Miller  (which  has  two  rows  of  alternating  arm- 
pieces),  that  the  two  cannot  be  separated  unless  the  arms  are 
preserved;  while,  on  the  other  hand,  it  is  almost  identical  with 
Trautschold's  Cromyocrinus  geminatuB,  This  is  sufficient  to 
show  the  impracticability  of  subdividing  Eupachyocrinus,  and  we 
are  forced  to  consider  Cromyocrinus  as  a  synonym. 

It  is  certainly  pertinent  to  inquire  how  it  is  possible  that  the 
same  differences  in  the  structure  of  these  Crinoids  are  in  some 
cases  of  generic,  and  in  others  only  of  s(>ecific  importance.  We 
think  the  question  can  be  answered  without  much  speculating. 
In  a  paper,  ^^ Transition  Forms  in  Crinoids,"  Proc.  Acad.  Nat. 
Sci.  Phila.,  1878,  p.  *224,  we  have  endeavored  to  prove  that  ex- 
travagant forms  are  of  short  duration ;  that  many  genera,  before 
they  become  extinct,  attain  extreme  proportions  or  become  extra- 
ordinarily developed  in  certain  parts  of  the  body.  Such  was  the 
case  with  Hydreionocrinus  with  regard  to  the  ventral  sac,  which 
Was  develope<l  to  its  farthest  extreme  in  size  and  proportions.  In 
Eupachycritnts  the  opposite  extreme  is  reached,  the  same  organ 
being  reduced  to  almost  nothing,  making  it  almost  doubtful 
whether  the  genus  ought  to  be  placed  with  the  Cyathocrinidtt  at 
all;  although  we  cannot,  with  our  present  knowledge,  separate  it 
from  this  faroil}'.  This  form  was  one  of  its  very  latest  repre- 
sentatives, which  evidentl}*  struggled  through  under  great  diffi- 
culties, and  which  by  degrees  accommodated  itself  to  the  great 
changes  which  took  plac^  about  the  close  of  the  Carl)oniferous 
Age.  All  the  |>eculiarities  which  are  expressed  in  the  genus,  the 
differentiations  which  distinguish  the  sf^ecies,  point  toward  and 
foreshadow  Encrinita.  We  observe  this  in  the  form  and  con- 
struction of  the  calyx;  in  the  number,  size,  and  arrangement  of 
the  arms;  in  the  mode  of  articulation,  and  in  the  general  aspect. 
The  two  mainly  differ  in  the  absence  of  anal  plates  in  Encrinus; 
but  here  again  we  find  in  the  species  of  Eupachycrinus^  to  which 
we  allu<led  above  and  which  are  restricted  to  the  Coal  Measures, 
the  forerunners  of  Erinot^rinuB  and  Stemmatocrin us  of  the  same 
horizon,  which  are  the  prophetic  ty|>es,  if  not  congenerm,  of  the 
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Encrinidse.  All  this  tends  to  explain  the  extraordinary  modifica- 
tion of  characters  that  took  place  within  the  limits  of  genera  at 
the  close  of  the  Carboniferous  Era. 

Generic  Diagnosis. — Calyx  large,  saucer  or  bowl-shaped  to  sub- 
globose.  Plates  heavy,  convex  to  tumid,  sometimes  ornamented, 
their  arrangement  unsymmetrieal ;  sutures  strongly  defined. 

XJnderbasals  five,  o^  equal  size;  generally  small  and  forming  a 
concavity;  in  European  species  comparatively  larger  and  slightly 
convex.  Basals  large,  fully  as  high  as  wide,  bent  upwards  so  that 
the  lower  half  of  the  plates  stands  almost  at  right  angles  to  the 
vertical  axis,  and  forms  a  part  of  the  basal  plane,  or  is  involved  in 
the  concavity.  Three  of  the  basals  are  equal,  pentagonal  in  out- 
line; the  other  two  modified  to  accommodate  the  anal  pieces. 
Radials  scarcely  as  large  as  the  basals,  much  wider  than  high,  all 
pentagonal,  the  right  posterior  plate  being,  however,  generally 
smaller  and  of  a  more  irregular  form.  The  upper  articulating 
margin  of  the  plate  forms  a  straight  line,  perfectly  filled  by  the 
brachials.  Brachials  one  by  five,  always  large,  at  least  twice  as 
wide  as  high,  and  frequently  extended  into  a  large  spine,  project- 
ing laterally.  Tbeir  outer  form  is  almost  quadrangular,  although 
they  are  usually  bifurcating  plates.  They  abut  laterally,  closing 
the  interradial  spaces  (except  at  the  anal  side)  by  which  they 
appear  as  if  a  part  of  the  cal3'x. 

There  are  generally  two  arms  to  each  ray  or  ten  to  the  in- 
dividual ;  sometimes  only  five,  as  in  Eupachycrinus  simplex 
Trautschold.  They  are  strong,  scarcely  diminishing  in  size  to 
the  extremities,  and  rounded  on  the  outside.  They  are  variously 
constructed,  either  of  a  single  or  double  series  of  plates,  the 
rormer  being  either  short,  transverse  with  straight  lines,  or  cunei- 
rorm,  becoming  by  degrees  alternately  arranged  and  interlocking. 
A.tnbulacral  groove  wide  and  deep;  Pinnules  short  and  heayy. 

Anal  plates  generally  three,  rarely  one;  succeeding  plates  form- 
ing part  of  the  small  ventral  tube.  The  lower  anal  plate  is 
largest,  and  sometimes  attains,  for  a  plate  of  this  kind,  unusual 
Jitnensions;  it  is  quadrangular  in  outline,  and  rests  obliquely 
between  the  posterior  basal  and  right  radial.  The  second  plate, 
which  is  next  in  size  and  also  large,  is  placed  between  the  first 
anal  and  left  radial,  and  above  the  basal.  The  third  anal  is  much 
swollen,  and  only  the  lower  half  of  it  is  included  in  the  calyx. 
All  succeeding  plates,  which  are  alternately  arranged,  decrease  in 
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size  upward,  and  form  so  far  as  known  a  small  ventral  tube,  which 
has  been  traced  to  the  height  of  the  fourth  or  fifth  arm  plate, 
where  it  is  composed  of  small,  very  delicate,  hexafi^onal  plates. 
The  anal  plates  and  lower  portion  of  the  tube  are  sligbtljr  pro- 
tuberant, and  give  to  the  calyx  a  somewhat  unsymmetrical  aspect. 
In  8|)ecics  with  a  single  anal  plate  in  the  calyx,  which,  so  far  as 
observed,  are  altogether  confined  to  the  up[)^r  Coal  measures,  the 
plate  is  comparatively  small,  and  rests  upon  the  posterior  basal 
and  between  the  adjoining  radials.  There  can  be  no  doubt  that 
this  plate  is  the  homologue  of  the  second  anal  of  other  species, 
with  which  it  closely  agrees  in  form  and  position ;  and  that  the  first 
anal  plate  is  here  absent,  while  the  third  is  included  in  the  ven- 
tral tube. 

Column  round  and  small. 

The  upper  margin  of  the  radials  is  provided  with  a  rather 
prominent,  narrow,  articulating  process,  occupying  the  full  width 
of  the  plnte,  corresponding  to  a  similar  process  opposite  on  the 
succeeding  brachial.  A  slit-like  opening  occupies  the  middle  of 
it  to  nearly  one-third  of  its  length,  which  penetrates  the  plates  and 
evidently  contained  the  muscular  apparatus.  A  similar  structure 
is  observed  between  the  brachial  and  the  first  arm  plates.  Such 
linear  processes  were  well  adapted  to  facilitate  the  opening  and 
closing  of  the  arms.  We  may  further  state  that  in  all  species  the 
lower  portions  of  the  brachials  are  pushed  inward  and  the  plates 
incline  outwanl,  owing  to  the  position  of  the  hinge  lines  which 
are  close  to  the  inner  edge  of  the  margin  of  the  radial,  and  at  the 
outer  edge  of  the  brachial ;  the  outer  edge  of  the  margin  of  the 
radial  is  bevelled.  By  this  structure,  which  gives  to  the  Crinoids 
of  this  genus  their  peculiar  subglobose  form,  the  ponderous  arms 
obtained  an  important  support;  for  when  open,  the  tumid  or  spin- 
ifcrous  brachials  rested  firmly  upon  the  protuberant  radials,  and 
this  explains  fully  the  office  of  the  brachial  spines  in  Vhia  and 
all  similar  genera.  A  similar  articulation  exists  between  the 
brachials  and  arm  plates,  and  also  here  the  sutures  are  widely 
gaping. 

Oeologiral  posit  ion  j  etc, — The  genus  is  known  only  from  the 
uppermost  part  of  the  Subcarlniniferous  and  the  Coal  measures, 
reaching  its  culmination  in  the  latter.  It  is  found  both  in  Eaiope 
and  America,  fmm  Utah  to  Central  Russia. 
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We  recognize  the  following  species : — 

1875.  EapaohycrinuB  Bassetti  Worthen.    Geol.  Rep.  III.,  vol.  vi.  p.  528,  pi.  32,  fig. 

2.     Coal  measures.     Illinois. 
1870.  Eapaohyor.  Boydii  Meek  &  Wortben.     Proc.  Acad.  Nat.  Soi.  Philn.,  p.  30. 

Geol.  Rep.  111.,  vol.  t.  p.  554,  pi.  21,  fig.  6.    Chester  litnest.    Suboarb.    Ches- 
ter, 111. 
1875.  Eupaohyor.  Craigii  Worthen.     Geol.  Hep.  111.,  vol.  vi.  p.  527,  pi.  32,  fig.  1. 

Upper  Coal  measures.     Illinois  and  Iowa. 
Syn.  Poteriocr.  hemisphetricitSj  Shumard.     1858.  Trans.  St.  Louis  Acad.  Sci., 

vol.  i.  p.  221  ;  also  Scaphiocr.  (?)  hemispheriens  Meek,  1872.  Final  Rep.  on 

Nebraska,  p.  147,  pi.  5,  fig.  1.     Geol.  Rep.  111.,  p.  561,  pi.  24,  fig.  5. 
*1870.  Eupachyor.  crasBas  Meek  k  Wortben  (Gyathocr.  (Dcrassns).     Proc.  Acad. 

Nat.  Sci.  Phila.,  p.  392.     Zeacr.  {?)erassitj,  1866.   Geol.  Rep.  111.,  vol.  ii.  pi. 

26,  figs.  2  a,  b.     Lower  Coal  measures.    Fulton  Co.,  111. 
1873.  Eupaohycr.  Fayettensis  Worthen.     Geol.  Rep.  III.,  vol.  v.  p.  565,  pi.  24, 

fig.  IQ.     Upper  Coal  measures.     Illinois. 
*1873.  Enpaohyor.  formosus  Wortben  (Zeaor.  formoBUB).     Geol.  Rep.  111.,  vol.  v. 

p.  549,  pi.  21,  fig.  2.     Chester  limest.     Suboarb.     Chester,  111. 
*1867.  Eapaohycr.  geminatns  Trautsohold  (Cromyoor.  geminatas).     Crin.  jiing. 

Bergkalkes,  p.  25,  pi.  4,  fig.  6  (not  7  and  8)  ;  1879,  Kalkbriiche  von  Mjatsoh- 

kown,  p.  120,  pi.  14,  figs.  5,  6.     Upper  Subcarboniferous.     Near  Moscow, 

Russia. 
«1858.  Eapaohyor.  globalaris  De  Eoninck  (Hydeionoor.  (DglobulariB).     Bull. 

Acad.  Rojale  Belg.,  pt.  ii.  p.    21,   pi.  2,  figs.    1-4.     Carboniferous.     Near 

Glasgow,  Scotland. 
*1861.    (1) Enpaohyor.  orbioalaris  Hall  (Soaphioor.  orbionlaris).      Bost.  Journ. 

Nat.  Hist.,  p.  311.     Keokuk  limest.     Suboarb.     Keokuk,  Iowa. 
*1879.  Enpaohyor.  ornatnB  Trautsohold  (Cromyoor.  ornatns).     KalkbrUche  von 

Mjatschkowa,  p.  121,  pi.   14,  figs.  9,  10.     Upper  Suboarb.     Near  Moscow, 

Russia. 

Figured  in  "Crin.  jiing.  Bergkalk.,  pi.  4,  figs.  7  and  8,"  under 
C.  geminatus. 

1876.  (1) Enpaohyor.  platybasaliB  White.  Geol.  Unita  Mount.,  p.  108.  Lower 
Aubrey  Gr.     Utah. 

This  species  is  imperfectly  known,  and  very  likely  belongs  to 
Hyd  reion  ocrin  ii  s, 

1857.  Enpaohyor.  qnatnor  deoimbrachialiB  Lyon.    Type  of  this  genus.     (Oraphi- 
oor.  qnatnor  deoimbrachialis)  Geol.  Rep.  Kentucky,  vol.  iii.  p.  477,  pi.  1, 
figs.  2  a,  b.     Coal  meai>ures.     Crittenden  Co.,  Kentucky. 
Syti.  Cyatkocrinus  {?)pe7Ua/o6us,  Hall,  1858.  GeoL  Rep.  Iowa,  vol.  i.  pt.  if.  p. 
687,  pi.  25,  figs.  5  a,  b. 

*1861.  Enpaohyor.  SangamonensiB  Meek  &  Worthen.  (Cyathoor.  (1)  Bangamo- 
nensiB)  Proc.  Acad.  Nat.  Soi.  Phila.,  p.  392.  Geol.  Rep.  111.,  vol.  ii.  p.  310, 
pi.  26,  fig.  1  a,  b.     Upper  Coal  measures.     Sangamon  Co.,  111. 

This  species  agrees  very  well  with  Uup,  globularis^  and  with 
Trautschold's  Russian  species  in  the  higher  and  more  globose  form 
24 
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of  the  calyx,  as  in  the  large  size  of  the  underbasals,  which  are  the 
only  characters  upon  which  a  separation  under  Cromyorrinus 
might  be  based  :  but  in  that  case  what  shall  be  done  with  E^ip. 
crasauH^  which  has  the  same  form  and  very  small  underbasals  ? 

•1867.  Eapaohyor.  limplex  Trnatpohnld.  (Cromyocr.  limplez)  Crin.  jUn|^.  Ber^- 
kJilk,  p.  19.  pi.  3,figf.  1-4;  aUo  1879.  Knlkbrache  Ton  MjatMhkowa,  p.  117. 
pi.  14,  flgf.  6-8.  Cupre$9oer.  nuciformii  GoldfaM.  Orjeiographia  b. 
Fisher,  p.  151,  pi.  41,  figs.  5.  6;  Finber,  Poteriocr.  nueifmrmii  Letba«a 
Rofliiioa  {.,  p.  588  ;  ftlno  QuemUdt.  Petref.  DeutochUnd,  W.  p.  643,  pL  109, 
fig.  6.     Upper  Sobearb.     Near  Moscow,  Rumisl 

The  small  specimens  which  Trautschold  has  figured,  and  consid- 
ered to  be  the  young  of  Cromyocr,  simplex^  represent  a  very  dis- 
tinct species.  In  a  specimen  which  we  recently  obtained  from 
Prof.  Zittel,  the  brachials  in  two  rays  are  preserved,  and  show 
plainly  that  they  are  bifurcating  plates,  while  Cr.  simplex  has 
but  five  arms.  The  specimen  was  labelled  Zearrinus  netc  up.  We 
agree  with  Prof.  Zittel  that  the  calyx  resembles  that  genus  closely, 
but  we  doubt  if  it  has  more  than  ten  arms.  The  length  of  the 
brachials  and  their  form  point  rather  to  PoteruH*rinus  (Srytalo* 
rriw^/x),  from  which  it  differs  in  the  shortness  of  the  calyx.  It 
evidently  must  be  arranged  with  Pot.  (Sfylalwrinug)?  mani/or- 
mi8^  or  as  a  transition  form  of  EuparhyrrinuH, 

•1867.  Supaohjcr.  labtiimidas  Wortben.     (Zeaor.  snbtumidnt).    Geol.  Rep.  III., 

▼ol.  ▼.  p.  548,  pl.  21,  fig.  1.     Cberter  limeiit.    Sobcarb.     Pope  Co.,  III. 
1865.  Snpaohyor.  taberoaUtus  Meek  St  Wortben.     (Eriaoer.  tnbtreuUtvi)  Pro«. 

Aoad.  Nat  8ci.  Phils.,  p.  160.     Qeol.  Rep.  III.,  toI.  ii.  p.  319.     Upper  Coal 

measares.     Illinois  and  lown. 
•1867.   Supaehyor.  Terruoosns  Wbite.     (Hydreionoor.  (1)Temieof«t).     Trans. 

Cbie.  Aoad.  Sci.,  p.  117.     Upper  Coal  measares.     Western  Iowa. 

20.  EEI80CRIHTJ8  Meek  A  Wortben. 

1804.  A  Crinoid  near  Enerinnt  moniliformis.    Marcou.  Bull.  Geol.  8oc., 

France. 
1865,  March.  Eri$ocrinui  M.  &  W.    Am.  Joum.  8ci.,8d  ser.  toI.  zzIz. 

p.  174. 
186.\  May.  Philoerinut  M.  &  W.     Jhid.  (not  De  Konlnck,  1863). 
1865,  Aagast.  EriioerinuM  M.  &  W.     Proc.  Acad.  Nat.  8cl.  Phila.,  p.  149. 

A.  Typical  form. 

Comparing  the  Crinoidal  fauna  of  our  Western  States  and 
territories,  as  we  find  it  toward  the  close  of  the  Carboniferous, 
with  that  of  the  same  geological  age  in  Central  Russia,  it  is  sur- 
prising to  find  the  same  generic  forms  surviving  in  both  oountries. 
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This  has  been   already  seen  as  to  Foteriocrinus  and  Eupachy- 
crinus^   and   will   be   still    further    proved   in    StemmatocrinuSj 
which   we  consider  to   be   the   Russian    representative   of  the 
American  genus  Erisocrinus^  although  we  are  obliged  to  separate 
them  subgenerically.     Trautschold  describes  his  genus  Stemmato- 
crinua  with  a  single  subbasal  plate,  while  in    Erisocrinus  the 
pelvis  is  distinctly  divided  into  five  pieces.     We  also  observe  a 
difference  in  the  construction  of  the  arms,  which  in  the  former 
are  composed  of  a  double  series  of  interlocking  plates,  while  in 
the  two  species  of  Erisocrinus^  in  which  the  arms  have  been 
found,  they  are  composed  of  single  transverse  plates.     Both  spe- 
cies, however,  are  from  the  Burlington  limestone,  and  are  very 
small,  and  it  is  extremely  probable,  from  analogy  with  contempo- 
raries, that  the  arms  in  the  species  from  the  Coal  measures,  where 
ihe  genus  flourished  more  abundantly,  were,  as  in  Stemmatocri' 
lus^  composed  of  interlocking  pieces,  and  that  the  Burlington 
ipecies  represent  the  young  form.     This  would  make  the  differ- 
ence in  the  underbasals  the  only  visible  distinction. 

Meek  &  Worthen,  after  publishing  the  description  of  Erisocri- 
1US,  were  led  by  its  similarity  to  a  genus  described  by  De  Koninck 
jnder  the  name  Philocrinus,  from  the  Subcarboniferous  rocks  of 
[ndia,  to  believe  it  identical  therewith,  and  ranged  their  species 
inder  it  accordingly.  Later  comparisons,  however,  led  them  to 
reconsider  this.  They  assert  that  if  Philocrinus  has  no  subradial 
plates,  then  the  two  genera  are  clearly  distinct;  but,  if  small 
plates  should  be  discovered  within  the  plates  now  called  basals, 
;hey  are  probably  identical.  We  have  never  seen  specimens,  nor 
2ven  De  Koninck's  description  of  Philocrinus,  and  are  unable  to 
express  any  opinion  in  the  matter. 

Generic  Diagnosis. — Calyx  saucer-  to  cup-shaped ;  s^ymmetry 
strictly  equilateral.  General  aspect  similar  to  that  of  the  two 
preceding  genera. 

Underbasals  very  small,  forming  a  pentagonal,  flattened,  or  con- 
save  disc  or  low  cup.  Basals  large,  uniformly  hexagonal.  Radials 
considerably  larger  than  the  basals,  pentagonal,  much  wider  than 
high,  upper  sides  straight.  There  being  no  anals,  the  plates  of 
Bach  order  or  of  each  successive  ring  are  of  equal  size  and  like 
form,  and  alternate  regularly  with  those  of  successive  rows.  Bra- 
chials one  by  five,  similar  in  form  to  the  radials,  but  the  lower 
margins  are  straight  and  the  upper  obtusely  angular  for  the  sup- 
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port  of  the  arms.  The  brachials  abut  laterally,  leaving  no  8|>ace 
for  interradial  or  anal  plates ;  the  hinge  line  constructed  as  in 
Euparhyrrinuit, 

Arras  two  to  each  ray,  strong,  and,  so  far  as  yet  observed,  com- 
posed of  a  single  series  of  transversel}*  oblong  pieces. 

Column  round  or  obscurely  pentagonal. 

Geological  position,  etc, — The  t^'pical  form  of  this  genus  has 
been  found  only  in  America,  where  it  is  restricted  to  the  Burling- 
ton limestone  and  Coal  measures.  The  two  Burlington  species 
are  among  the  rarest  Crinoids  of  that  locality,  and  in  the  Coal 
measures  perfect  calyces  are  rare,  though  fragmentar}'  pieces  have 
been  found  in  some  localities  in  great  abundance. 

The  following  species  are  known  ; — 

1869.  Erifoorinus  antiquus  M«ek  and  Worthen.    Proc.  Aoad.  Nat  Sei.  Pbil..  p. 

71  ;  Oeol.  Rep.  lU.,  toI.  ▼.  p.  447,  pi.  2,  fig.  3.     Lower  BarUngton  limettone. 

SaUoarb.     Burlington,  Iowa. 
1865.  Sriioor.  oonoidens  Meek  and  Worthen.    Proc.  Aead.  Nat.  8oi.  Phil.,  p.  150; 

Ueol.  Rep.  III.,  vol.  ii.  p.  318.     Upper  Coal  Measures.    Springfield,  III. 
1805.  Erisoor.  typus  Meek  and  Worthen.     Tjpe  of  the  genus.     Am.  Joor.  Sci.,  2d 

ser.  vol.   xx'ix    p.   174;  Geol.  Rep.  lU..  vol.  ii.  p.  319;  iiU.  vol.  v.  pi.  24, 

fig.  0.    Upper  Coal  Measures.     Springfield,  III. 
SifM.  Phiiorrinui petvis  M.  and  W.     Am.  Juur.  Sci.,  1800,  p.  350. 
Sifti.  Eri$ocrinu$  Nebraicensi*  M.  and  W.     Am.  Jour.  Sci.  1805,  p.  174. 
1809.  Erisoor.  Whitei    Meek  and  Worthen.     Proc.  Acnd.  Nat.  Sei.  Phil.,  p.   72; 

Geol.  Rep.  III.,  vol.  v.  p.  448,  pi.  2,  fig.  2.     Upper  Burlington  limestone. 

Burlington,  Iowa. 

B.  Subgenus  STEiniATOCEIiniS  Trautsohold. 

1807.  Crin.  d.  Jiingcren  BiTgkalkes  h.  Moskau,  p.  28. 
1879.  Kalkhriiche  von  Mjatochkowa.  p.  125. 

Calyx  low  ciqvshaped,  truncate  below  ;  symmetry  equilateral ; 
all  the  plates  of  the  calyx  regularly  alternating. 

Underbasals  veprcsentod  by  a  flat  disc,  which  is  undivided), 
regularly  pentagonal,  and  extending  considerably'  beyond  the  pe- 
riphery of  the  column.  Basals  pentagonal,  abruptly'  l»ending 
upward,  the  lower  |)ortion  includeil  in  the  truncate  aur face,  the 
upi>er  almost  vertical.  Radials  i>entangular,  twice  aa  wide  aa 
high,  articulating  lines  straight  and  extending  the  full  width  of 
the  plate.  Brachials  one  by  five,  |)entagonal,  of  similar  form  with 
the  radials;  the  up|>er  margin  obtusel}'  angular,  its  sloping  sides 
excavated  to  receive  the  arms. 

First  arm  plate  simple,  comparatively  large,  lower  face  rounded. 


1879.1  NATURAL  SOIENOES  OF  PHILADELPHIA.  365 

It  is  succeeded  by  two  rows  of  regular  interlocking  plates.  The 
arms  are  very  heavy,  rounded  on  the  outside,  continuing  of  the 
same  size  to  near  the  top,  where  they  taper  to  a  sharp  point.  The 
articulation  between  the  radial  and  brachial  plates  is  on  the  same 
principle  as  in  Eupachycrinus.  There  is  a  narrow  single  line 
across  the  entire  width  of  the  plate,  and  the  outer  edges  of  both 
plates  adjoining  it  are  so  strongly  bevelled  in  the  typical  species, 
that  if  the  arms  were  open,  nearly  one-half  of  the  brachials  would 
rest  upon,  and  be  supported  by  the  sloping  face  of  the  radials. 
Column  round.  • 

The  total  absence  of  anal  plates  in  this  and  the  preceding  sec- 
tion of  the  genus,  distinguishes  it  readily  from  an^'  other  of  this 
family,  but  at  the  same  time  raises  a  reasonable  doubt  whether 
^risocrtnus  and  Slemmatocrinus  possessed  a  solid  ventral  append- 
age, and,  therefore,  whether  they  belong  to  the  Cyathocrinidse,  or 
even  to  the  Palreocrinoidea.    We  have,  so  far,  no  knowledge  what- 
ever of  the  construction  of  the  actinal  or  oral  side  of  the  body ; 
whether  it  had  an  open  mouth  or  was  firmly  closed  by  plates  or 
seal}'  integument ;  and  if  it  had  not  been  for  their  marked  resera- 
l)Iance  to  Eupachycrinus  in  which  a  ventral  tube  has  been  ob- 
served, and  that  both  were  representatives  of  the  same  geological 
age,  living  under  the  very  same  conditions,  we  should  have  felt 
strongly  disposed  to  place  the  whole  genus  with  Encrinus^  with 
which  it  has,  indeed,  both  in  body  and  arms,  the  closest  affinities. 
That  Erisocrinus  and   Slemmatocrinus  have  only  one  brachial, 
and  Encrinus  two,  is  not  material,  and  is,  at  the  most,  only  of 
generic  importance ;  but  in  Encrinus  the  aboral  side  of  the  body, 
or  the  plates  which  in  all  CyathocrinidiB  constitute  the  calyx,  form 
almost  a  flat  disc — at  least  do  not  extend  beyond  the  basal  plane 
— and   this  is  the  only  important  distinction  which  can  be  dis- 
covered between  the  two  forms  in  the  fossil  state.     This,  how- 
ever, may  involve  important  structural  modification  in  the  internal 
anatomy  of  the  animal,  and  probably  shut  out  Encrinus  entirely 
from  the  Palaeocrinoidea. 

Geological  Position^  etc, — Slemmatocrinus  is  only  known  from 
the  limestone  beds  of  Mjatschkowa,  where  Prof  Trautschold  dis- 
covered the  only  species. 

1867.  Stemmatocrinas  cernaas  Trnutfloh.  Bulletin  d.  I.  Boo.  d.  Nat.  de  Moscon, 
1867;  also  Monogr.  d.  Kalkbr.  v.  Mjatschkowa,  1879,  p.  126,  pi.  U,  fig.  12. 
Upper  part  of  Subcarbon.,  near  Moscow,  Russia. 
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21.   (1)  SUSPIBOCBnrUS  Angelln. 
1878.  Iconogr.  Crinoid.,  Suec.  p.  24. 

General  form,  including  arms,  short  8ul>cylindrical.  Calyx 
cjathiform,  unsymmetrical. 

Underbasals  five,  subequal.  Basals  five,  four  of  them  with 
acute  up|>cr  angles;  the  fifth  heptagonal,  the  upper  angle  hv'ing 
truncate  to  meet  the  second  anal,  its  left  upper  side  resting  against 
the  adjoining  first  radial,  the  oblique  right  side  against  the  first 
anal  plate.  Radials  large,  sublunular.  Brachials  two,  wide,  very 
short 

Arms  dichotomizing,  and  on  becoming  free  coiled  up  spirally 
inward. 

Anal  area  wide,  plates  large,  alternately  arranged  as  in  PtUerio^ 
crinus.  Ventral  tube  rather  slender,  and  composed  of  but  few 
exceedingly  large  plates. 

Vault   con8tructe<l  of  five   large  oral  plates;   the  ambulacra! 
furrows,  which  divide  within  the  disc  for  the  two  main  divisions 
of  each  ra}^  covered  by  alternating  pieces ;  the  median  part  of 
the  dome  closed  by  rather  large  apical  dome  plates. 

Column  short,  composed  of  alternately  larger  and  smaller 
joints;  central  canal  moderately  large. 

We  place  the  genus  Euspirocrinus  by  itself,  as  it  differs  from 
all  other  Cyathocrinidre  in  its  peculiar  arm  structure,  in  which  it 
somewhat  resembles  Edri<H*nnu8  II all,  and  the  recent  genus  //f>/o- 
puH  D^Orb.  It  also  differs  in  the  construction  of  the  ventral  sac, 
which  ap|)ears  like  the  proboscis  of  the  Actinocrinidae,  except  that 
in  EunpifM*rinus  the  inner  cavity  is  large.  Pores  have  not  been 
observed. 

The  only  known  species  is, 

1878.  Sntpiroerlnnt  spiralii  Aagelin.    leonogr.  Cria.  8om.,  pi  34,  pi.  4,  ig.  7a-«. 
Upp«r  SilarU.     GoiUad,  Sweden. 

SS.  CAEABOCRnnTS  BiUingt. 

1856.  Geol.  Snrv.  Canada,  p.  275. 
1859.  Ibid.,  Decade  iv.  p.  SO. 

Ca rain hH nil H  and  the  three  following  genera  are  imperfectly 
known,  and  placed  here  with  some  doubt;  better  specimona  must 
be  discovered  before  it  can  be  decided  whether  they  are  good 
genera. 
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Carahocrinnit^  in  our  opinion,  is  founded  upon  a  malformed  or 
recuperated  Cyathocrinus,  A  comparison  of  the  two  genera  will 
show  that  on  tlie  anterior  side  they  are  perfectly  identical;  they 
,  also  agree  most  remarkably  in  the  form  of  the  calyx,  the  construc- 
tion of  the  oral  side,  the  delicacy  of  tlie  arms,  and  their  mode  of 
branching.  The  only  difference  is  said  to  be  in  the  construction 
of  the  anal  area,  which,  according  to  Billings,  is  composed  of 
three  plates,  the  lower  one  resting  upon  the  underbasals,  which  is 
in  itself  an  anomaly  such  as  is  found  in  no  other  genus.  But, 
further,  if  Billings's  interpretation  of  the  plates  in  question  be 
correct,  the  anal  area  in  Carahocrinus  would  be  directed  toward 
the  left  side  of  the  specimen,  which  would  be  the  only  exception 
among  the  Palaeocrinoidea,  and  there  exists  in  no  other  group  of 
them  a  basal  (subradial  of  Billings)  which  is  neither  radial  nor 
interradial,  and  which  is  disconnected  from  the  radials,  as  would 
be  the  case  in  this  genus.  (See  Billings's  Diagram,  Dec.  iy.  p.  30, 
and  pi.  2,  fig.  3  c.)  In  this  specimen,  which  is  the  only  example 
in  which  the  anal  area  has  been  observed,  the  small  and  abnormal 
so-called  subradial  and  the  two  anal  plates  of  Billings  combined, 
have  almost  the  form  of  one  of  the  other  basals  (subradials)  and 
are  but  slightly  larger,  and  we  think  that  in  the  specimen  they 
originally  formed  a  single  plate,  which  was  accidentally  broken 
during  the  life  of  the  animal  and  afterwards  recuperated,  leaving 
marks  of  fracture  which  Billings  took  to  be  sutures  between  the 
plates.  Similar  cases  are  frequently  met  with  among  fossil  cri- 
noids,  plates  being  sometimes  broken  into  a  dozen  or  more  pieces, 
which  afterwards  reunite,  each  piece  retaining  the  appearance  of 
a  true  plate. 

Geological  position^  etc, —  Billings    recognizes    the   following 
species : — 

1856.  CaraboorinuB  radiatns  Billings.  Type  of  the  genua,  and  the  only  ipecies 
and  specimen  in  which  the  anal  area  has  been  seen.  Geol.  Surr.  Canada, 
p.  276  ;  Decade  iy.  p.  31,  pi.  2,  fig.  3  a-o.  Trenton  Limestone,  Lower  8U. 
Ottawa,  Canada. 

1859.  Caraboor.  (1)  tnbercnlatns  Billings.  Oeol.  Sorv.  Can.,  Deo.  ir.  p.  38,  pi.  10, 
figs.  2a-c.     Iladson  River  Gr.  Lower  8il.     Anticosti. 

1859.  Carabocr.  van  oortlandti  Billings.  Oeol.  Sarv.  Can.,  Dec.  iv.  p.  32,  pi.  2, 
fig.  4.     Trenton  Limestone,  Lower  Sil.    Township  of  MoNab,  Canada. 
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23.  (T)  CYBTIDOCBnrUS  Aogelio. 

1878.  Iconogr.  Crin.  Suec,  p.  20. 

This  genus  is  not  only  very  imperfectly  known — a  single  calyx 
only  having  been  thus  far  discovered — but  it  also  deviates  so 
materiall}'  from  all  other  Cyathocrinidce,  that  we  doubt  whether 
it  can  l>e  properly  classed  witli  that  family.  According  to  Angclin 
it  has  four  underbasals,  which  are  small  and  une<iual  in  size. 
Basals  five,  pentagonal  or  hexagonal.  A  single  anal  plate  is  inter- 
calated between  two  basals  and  two  radials.  Kadials  five-sided, 
oblique,  clypeiform. 

1878.  CjrtidoorinaB  (aoietatus  Angelin.    loonogr.  Crin.  Saee.,  p.  20,  pi.  21,  figt. 
13,  14,  U  a.     Upp«r  SUar.     Qotland,  Sweden. 

24.  (1)  PACHTOCBmUS  BiUingt. 
1850.  Qeol.  Surv.  Canada,  Dec.  iv.  p.  22.     (Not  Paehycrinut  Eicbwald.) 

In  the  single  specimen  to  which  Billings  applied  the  above  name, 
there  arc  five  pentagonal  plates  concealed  within  the  cavity  for 
the  attachment  of  the  column,  and  above  and  alternating  with 
them  five  very  large,  thick  plates,  which  ma}'  be  either  basals  or 
radials.  The  lower  portions  of  these  plates  are  bent  imder  the 
body,  so  as  to  constitute  a  broad,  rounded,  or  concave  bottom  to 
the  cup,  which  has  a  width  of  nine  lines  at  a  height  of  two.  At 
this  level  the  cup  is  broken  off  in  the  specimen. 

Billings  refers  to  this  genus: — 

1859.  Paohjoeriaiit  crasiilnraehialif  Billingf.     Qeol.  Sarr.  Can.,  Dte.  ir.  p.  22,  pi. 
1,  figt.  1  a,  b.     Chaijr  Limefli.     Montreal,  Canada. 

25.  (1)  MYBL0DACTTLU8  HaU. 

1851.  Geol.  Rep.  New  York,  Pal.,  vol.  ii.  p.  191. 
1878.  Angelin,  Iconogr.  Crin.  Suec.  p.  11. 

{Ilerpetocrinus  Baiter,  1873,  Cab.  Mas.  Camb.f  p.  118  U  tynony* 
mou8  with  MyelodactyluM^  according  to  Angelin. ) 

Hall  proposed  the  above  generic  name  to  characterize  some 
most  remarkable  fragments,  apparently  arm  pieces  of  Crinoids,  in 
which,  according  to  his  description,  ^^  the  foramen  or  medullury 
canal  penetrates  the  column  of  joints."  No  other  portion  of  the 
animal  was  known  to  him. 

Angelin,  for  reasons  unknown  to  us,  referred  to  this  genus 
Ihrfc  Hpeiics,  and  gave  tlie  following  generic  descriptions,  ** Gene- 
ral form  of  the  body  narrow,  elongate ;  cal^'x  cup-sha|icd.    Basals 
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three;  parabasals  five,  polygonal.  Primary  radials  one,  forming 
a  single  zone;  secondary  radials  in  two  series,  the  upper  ones 
triangular  and  arm  bearing.  Interradials  (probably  anals)  two. 
Arms  long,  threadlike,  dichotomizing  several  times,  composed  of 
single  joints.  Ventral  tube  distinct,  articulated.  Column  strong, 
convoluted,  composed  of  thin  joints  with  numerous  articulated 
cirrhi."  He  places  this  genus  under  his  division  '*Trimera" 
(along  with  Taxocrinus  Rud  Gissoannus)^  among  the  Taxocrinidfe. 

Comparing  Angelin's  figures,  we  find  that  only  his  M,  hetero- 
crinus  agrees  with  the  description.  His  M.  gracilis  has  five 
primary  radials,  or,  as  we  should  saj*^,  four  brachials ;  his  M,  (?) 
interradialis  three  to  four,  and,  contrary  to  the  rule  in  all  Cyatho- 
crinidae,  a  number  of  interradial  plates.  None  of  the  species, 
however,  exhibit  the  peculiar  arm  structure  upon  which  Hall 
founded  the  genus;  but,  on  the  contrary,  the  two  first-named 
species  at  least  seem  to  be  devoid  of  pinnulee.  Angelin  figures — pi. 
10,  fig.  25 — an  isolated  convoluted  column  with  numerous  cirrhi, 
which  is  said  to  belong  to  M.  gracilis^  and  it  seems  that  the  super- 
ficial resemblance  of  this  column  to  the  so-called  arms  of  Myelo- 
dactylics  induced  Angelin  to  adopt  Hall's  name  for  his  species. 
We  cannot  see  anj'  propriety  in  founding  genera  or  species  upon 
mere  fragments  of  arms  or  column,  especially  in  a  case  like  this, 
where  we  are  by  no  means  satisfied  that  HalPs  figure  represents 
the  column,  but  rather  believe,  with  him,  that  they  are  most  prob- 
abl}*^  portions  of  arms.  We  have  here  placed  Myelodactylus  pro- 
visionally under  the  Cyathocrinida?,  because  Angelinas  first  two ' 
species  undoubtedly  belong  to  that  family,  though  probably  to 
diftercnt  genera.  His  M.  (?)  interradialis^  however,  is  a  repre-  ■ 
sentative  of  an  altogether  diflerent  family.  They  all  difler  from 
the  Ichthyocrinidse  in  the  large  underbasals,  in  the  free  plates 
above  the  first  radials,  the  threadlike  arms,  and  the  general  physi- 
ognomy. So  far  as  we  know,  the  species  agree  with  no  established 
genus,  but  the  figures  without  descriptions  are  not  sufficient  for 
us  to  found  new  genera  upon. 

Hall  places  here  the  following  species : — 

1851.  MjelodactyluB  brachiatns  Hall.    Geol.  Sarv.  N.  T.,  Pal.,  vol.  ii.  p.  232,  pi. 

45,  fig.  7.     Niagara  Gr.     Upper  Sil.     Near  Lookport,  N.  Y. 
1851.  Myelodactylus  oonvolutus  .    Geol.  Surv.,  N.  Y.,  Pnl.,  vol.  ii.  p.  191, 

pi.  42,  figs.  5  a,  b,  and  6  a-h.    Niagara  Gr.     Upper  Sil.     Lockport,  N.  Y. 
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Angclin's  species  are  the  following: — 

1878.  Myelodaotylnt  graeilis  Aogl.     loonogr.  Crin.  Saeo.,  p.  11,  pi.  10,  figs.  28. 

Upper  Silnr.     Ootland,  Sweden. 
1878.  Myelodaotylnt  hetaroorinas,  Anj^.    Iconogr.  Crtn.  Saeo.,  p.  II,  pi.  10,  figt. 

24,  25.     Upper  Silur.     Ootlnnd.  Sweden. 
1878.  Myelodaotyluf  (?)  interradialis  Angl.    loonogr.  Crin.  Saeo.,  p.  11,  pi.  10, 

figs.  26,  27.     Upper  Silur.     Gotland,  Sweden. 


LIST  OF  SYNONYMS,  CORRECTIONS,  AND  IMPERFECTLY 

DEFINED  SPECIES. 

Actincorinas  Miller. 

A.  arthriticn*,  Phill.,  see  Git$o<r.  artkritieus. 

Adeloorinuf  Phillips,  foanded  a|K>n  fragments  of  colamn. 
A.  hyitrix  Pbill.,  founded  upon  fragments  of  column. 

Atazoorinai  Lyon,  syn.  of  Anomalorr.  M.  k  W. 
Baotoorinitas  fasiformii  Schnur..  »ee  Hom<yriu.  fusi/ormis. 
BarocriniU  Volborth.  syn.  ot  Ilyhocrinui  (Zittel). 
Baryorinus  Wochsmuth. 

B»  Lfoni  (HalPs  sp.),  see  Vatorr.  Lyoni. 

CladoorinUf  Austin  (not  Agassii),  see  Taxocriuus. 

C.  hrevidartylut  Aust..  see  Taxoer.  breviiiiictylni. 
C.  pentagon  us  Aust.,  see  Pt4erioer.  jitntagonH*. 

Cleioorinni  Billings 

C.  graniii$  Bill  .  foanded  on  fragments  of  column. 
C  magnt'JSrus  Bill.,  founded  on  fragments  of  column. 

ClidoohirUB  Angl.,  rar.  of  Calpiocr inns  Angl. 

Cromycorinai  Trautschold.  syn.  of  Eupaekyerinm  M.  k  W. 

C  geminatus  Trautsoh.,  see  Eupaehycr.  g9m%Hutu»» 
C.  ornntMs  Trautwh..  see  Enp'irkyrr.  omaiu$, 
C.  simplex  Traat«oh.,  see  Eupackyer,  simplex, 

•s, 

CnpnloeriBlis  d*Orbigny.  syn.  of  Taxoerinns. 
Cnprataooriniii,  Goldf. 

C.  nnnformii  Goldf.,  see  EnpaeMyer.  simplex. 

Cyathoorinus  Miller. 

C.  abhrtviatuM  Miller,  insufflciently  defined. 
C  angnlolui  M.  &  W  ,  see  Batyrr.  augMltttut, 
C.  artkritirHB  Phill.,  see  Gi*90cr.  mtthrttieuM. 
C.  hulho$n$  Hall,  see  ^rarA/MNT.  hmlhtus, 
C  bnHiitHM  Hall,  see  iitiryrr.  bnltatut. 
C.  eonglobutui  Trooft     Catalogue  name. 
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C  eormitiis  0.  A  Shum.,  see  Barycr.  eornntns. 

C.  eorriigatvs  (?)  Troost.     Cntalogae  nnme. 

C.  erassibrachiatns  Hall,  see  Baryrr.  crassibraehiatus. 

C.  crassii*  M.  AW.,  see  Evpnchycr.  erassus. 

C.  erateriformis  ?     Catalogue  name. 

C.  decadartyltts  Lyon  &  C,  Pot.  (Scytaloer.)  grandis. 

C.  deeaphyllns  Ad.  Roemer,  founded  on  fragments  of  column. 

C.  depresnia  Troost.     Catalogue  name. 

C.  di$tans  Pbill.,  founded  on  fragments  of  column. 

C  divaricatus  Hall,  see  Cyathocr.  Totvetuis. 

C.  dttbius  Monster,  not  distinctly  defined. 

C  ellipticns  Phill.,  founded  on  fragments  of  column. 

C.  exilis  Eichw.,  fotinded  on  fragments  of  column. 

Cflortalis  0.  A  Shum.,  see  Ztacr.fioreulis. 

C.foveolatui^  Eichw.,  founded  on  fragments  of  column. 

C  globosus  Troost.    Catalogue  name. 

C.  Gosa  Ad.  Roemer,  imperfect  specimen. 

C  graeilia  Troost.    Catalogue  name. 

C.  gracilior  F.  Roemer,  Pottrioer.  gracilior. 

C.  granulatus  Angl.,  see  Araehnoer.  granulatus. 

C.  grannhfents  Shum.  1852.     We  have  not  seen  the  description. 

C.  fuxadaetylus  Lyon,  see  Vasocr.  Lyoni. 

C.  Hoveyi  Hall,  see  Barycr.  Hoveyi. 

C.  ineqnidaetylns  McCoy,  see  Poteriocr.  %neqnidaetylu$. 

C.  ittfiatuM  Troost.     Catalogue  name. 

C.  inter brachiatus  Angl.,  see  Gnorimocr.  Loveni  W.  &  Spr. 

C  intermedins  Hall,  see  Pot.  {Parisoer.)  intermedius. 

C.  Kelloggi  White,  see  Barycr.  Ketloggi. 

C.  lavintlns  Lyon,  see  Poteriocr.  Icevicuhis. 

C.  latu$  Hall,  see  Barycr.  sculptili*. 

C.  Lyoni  Hall,  see  Vasocr.  Lyoni. 

C  ma crocheirus  McCoy,  see  Poteriocr.  macrocheirus. 

C.  m^crodactyins  Phill.,  see  Taxocr.  macrodactyliis. 

C.  macropleiirns  Hall,  see   Vasocr.  macrop/eurus. 

C.  magister  Hall,  see  Barycr.  magister, 

C.  nuxgnoliaformis  Norw.  k  Ow.,  see  Zeacr.  magnoliaformis, 

C.  malvaeeus  Hall,  see  Cyathocr.  lowensis. 

C.  megastylus  Phill.     Fragments  of  column. 

C  nodulosvs  Phill.     Fragments  of  column. 

C.  ornattis  Phill.,  perhaps  Platycrinus  ? 

C  penniger  De  Vern.     Not  seen  description. 

C.  pentalobus  Hall,  see  Eupachycr.  qvatuordecimbraehiatus. 

C.  pinnatus  Goldf.     Cluster  of  arms  of  some  other  genus. 

C.  pinnatus  Bronn.     Not  seen  description. 

C  protnberans  Hall^  see  Barycr.  biillatus. 

C.  piisillus  Hall,  see  Leeanocr.  pusillus. 

C.  pyriformis  Phill.,  see  lehthyo^r.  pyriformi*. 

C.  qui?iqtiangniaris  Miller,  see  Pot.  {Parisoer.)  gninquangularis, 

C.  qninqnelobus  M.  &  W.,  see  Barycr.  stellatns. 

C.  rarus  Lyon.     Too  imperfect  for  identification. 
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C.  RhenanuM  F.  Roemer,  m«  Taxocr.  RhenanuM. 

C.  robustus  Troost.     Catalogue  name. 

C.  Koemeri  Trooat.     Catalogue  name. 

C.  rngosus  Miller  (not  Ooldf.).  is  Crotalocr.  rugosus. 

C.  Sangamonensi$  M.  k  W.,  gee  Euparhyer.  SangamoHiHM. 

C  srititiui  M.  &  W.,  see  Batyer.  sculpt  Hit. 

C.  $eulptHi$  IIaII,  see  B-iryrr.  seuiptiiis. 

C.  *nt/)ftu»  Troost.     Catalogue  name. 

C.  $rulptut  Lyon,  see  Vasocr.  $euljHu$. 

C.  toil /i  It  $  Hall    see  Baryrr.  $oliduM. 

C  tpuriuM  Hall,  see  Barycr.  tpuriiiM. 

C.  tieiiatut  Hall,  see  Barycr,  ttellatits. 

C.  tublnmiHut  M.  k  W.,  see  Barycr.  tuhtumidiit. 

C.  Tenucssenit  Troost.     Catalogue  n.ime. 

C.  tciiuiradiatut  Ljon.     Insufficientlj  defined. 

C  t^ft^nicoHtadactylus  Salter,  Pioiiocr.  ttsseracoutadactylHS. 

C.  thoma  Hnll,  see  Barycr.  thoma. 

C.  trictriiiatut  Ad.  Roemer.     Frngments  of  column. 

C.  tvhrrcvlatut  Miller,  see  Tax4>cr.  tiifxrculatut. 

C  tumifiiit  Hall,  see  Btiryer.  titmitius. 

C.  volctis  Lvon,  see  Vatocr.  vnlen$. 

C.  variabilis  Phill.     Fragments  of  column. 

C.  viminali*  Hall.  syn.  of  Cyatkocr.  Iowcu$it. 

C.  Warhsmtitlii  M.  k  W.,  fee  Barycr.  }Vttch»mHthi. 

C.  Wortheiii  Ljon,  see  Poittriocr.  Wortheui. 

B  itoetinnt  Meek  k  Worthen. 

E.  tiibcrenlatut  M.  AW.,  see  Enpachycr.  tubereulatus. 

Bnryalecriniu  Austin,  syn.  of  TuTocrinut. 
Buryoeriniit  Phill.,  see  Ichthyocriuut. 
Forbetioeiinnt  De  Kon.  k  Leh. 

F.  a$tcritrformi»  Hull,  see  Ouychorr.  aftcntrformi*. 
F.  divaficntuM  Angl.,  see  IMkocr.  divaricatiiB. 

F.  Giddiiigei  Hall,  see  Taxocr.  Giddingci. 

F.  gracilis  Schultte,  see  Rhopalocr.  gracilis^ 

F.  jiiveni*  Hnll,  see  Taxocr  JuffMis. 

F.  Kfllogffi  HhII,  see  Taxocr.  Kelloggi, 

F.  lobatuM  Hall,  see  Taxocr.  Matttt. 

F.  lohatuM  (rar.)  tardut  9f  Taxocr.  lohaiut  (var.)  tardnt. 

F.  MecLi  Hall,  see  Taxocr.  Mecki. 

F  Ml  Her  i  Angl.,  see  Litkocr.  Mtllcri. 

F.  MourocHMtM  M.  A  W  ,  see  Onyckocr.  Monrociitis. 

F.  multibrnchiatMS  Ljon  k  C,  see  Taxocr.  muttihrackiatUM, 

F.  Nortroodii  M.  k  W.,  syn.  of  Onyckocr.  exfcnlpiuSt  L.  k  C. 

F.  fiinitiit*  Hall,  see  Taxocr.  nuutiu*. 

F.  obcfus  Angl.,  see  Litkocr.  obcgnt, 

F.  ramiilotHt  Lyon  k  C.  (not  Hall),  fee  Onyckocr.  ramnloiiu, 

F.  ramtilosMM  Hnll  (not  L.  k  C),  see  Taxocr.  ramuiosus, 

F.  ro^nut  Angl.,  see  IJtkocr.  rokustHS. 

F.  tpinifer  Hall,  syn.  for  Taxoer.  Tkitmti, 
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P.  pnlekelluM  BUI.,  tee  Cfatkocr.  puteketlng. 
P.  rh4fmbiferu$  Bill.,  »e«  Cyatkoer.  rkombif^ruM. 
P.  ttriatus  Bill.,  fee  CytUhocr.  gtriatus. 

Phiftloeriniia  Bichw.  (not  TraaUeh.).     Frmgmenti  of  colamn. 
P.  impresstis  Biohw.     Fragments  of  colamn. 

Fhialoeriniit  Traatech.  (not  Biehw.),  «abgenat  of  GrapkiocrtHUM. 

P.  ttrna  Traoteoh.,  aee  Poieriocr.  (Scytatoer.)  urnu. 
Fliilooriniia  De  Kon. 

P.  p^lvii  M.  A  W.,  tee  Erisocr.  typiis,  M.  A  W. 

FoUriooriniit  Miller. 

P.  ahhrei*iatu9  Aust.,  see  Taxotr.  brevi^iartyln: 

P.  alteiuatn»  Hall,  see  Dtndrocr.  atteriuilns. 

P.  h<trri$i  Hall,  see  Cyatkocr.  Borrisi. 

P.  bursarformii  White.,  see  Ztaer.  btir»mfotmi$. 

P.  CdfiMceitM  Hall,  see  Dendrocr.  eadureus. 

P.  rulyx  De  Kon.  A  Leh.,  see  UydretOHOcr.  calif x. 

P.  carittatui  M.  A  W.,  see  Poterioer.  (Pachylorr.)  liliiformii. 

P.  ea$ei  Meek,  see  Detidrocr.  eatn. 

P.  CinnnMaiirusti  Meek,  see  Dtfuirorr.  CineintuitUHMix. 

P.  courtMMUM  M.  A  W..  see  Poterioer.  (Parkyloer.)  caMcinHtts. 

P.  Corryi  Worthen,  see  Poieriocr.  (Scyta/ocr.)  grandts. 

P.  corycia  Hall,  see  Poterioer.  {iSeapkiocr.)  eoryria. 

P.  crauimanut  Eichw.     Fragments  of  column. 

P.  rratrri/'ormii  Troost.     Catalogue  name. 

P.  cuitidartyluM  Hall,  see  Poieriocr.  {Scapkiocr.)  cnltidactylMt. 

P.  cyiiitdrirus  Hall,  see  IJomocr.  cyiiNdrictts. 

P.  di/tittitut  Hall  (not  Schultie),  see  Catiocr.  dilatatitt. 

P.  diltttatus  Schaltse  (not  Hall),  see  Vn»orr.  diLtiatns. 

P.  DudleyeMsis  Aost.,  see  Cyatkocr.  JJnd/ey€hsii. 

P.  Dy0ri  Meek,  see  Dendrocr.  Dyeri. 

P.  Egertoni  Phlll.,  see  Tazocr.  Egertoai. 

P.  0Hormit  M.  A  W.,  see  Cyitkocr.  tHurmi$. 

P.Jloteatis  8hum.,  see  Zeacr.Jlor^aiit. 

P.  fuMiformtM  Hall  (not  Sehaltte),  sjn.  n(  Pot§riocr.  (Srytalocr.)  wuirr^daetylH*. 

P.fM$iformt$  Sehaltte  (not  Hall),  see  Uomocr.  fu$iformii. 

p.  geomeiricM9  Qoldf.,  see  Cyatkocr.  geontciricHS. 

P.  gracilis  Hall  (not  MeC<7),  see  Dendrocr,  gracilis, 

P.  granulosus  Pbill.,  see  HydreioHorr.  granulosus? 

P.  kemtspktricus  MOller  (not  i^hum.).  syn.  of  Cyatkocr.  ggomttricus, 

P.  kemisftkfricus  Sham,  (not  Miiller),  »ee  Eupackycr.  Craigii. 

P.  Uoveyi  Worthen,  syn.  of  Patsnocr.  {^Scytalocr  )  robmstus 

P.  impressHs  Richt.  A  Ung.  (not  Phlll.)      Imperfectlj  defined. 

P.  isrtcobus  Aust.,  see  Poterioer.  {i<capkiocr.)  isacobus, 

P.  Keokuk  Hall,  see  P§teriocr.  {Scapkiocr.)  Keokuk. 

P.  laHgtUactylns  Aust.,  1H43.  Poterioer.  (Scopkincr.)  longidaeiylms. 

P.  hui:finctylM$  Sham.  1866,  Potciocr    {Sci*pkiocr  )  Missonritnsis. 

P.  loH^%4t*,ctytH$  McChesn.,  IH&9.  ijrn.  Potsttocr.  {Scyialoer.)  dmmkrmeksmtus. 
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P.  MeCoyanus  De  Kon.  &  Leh.,  see  Hydreionocr,  McCoyanu*{?) 

P.  mespiliformis  Rioht.  A  Ung.     Not  sufficiently  known. 

P.  Mtekianus  Shum.,  eee  Cyathocr.  Meekianus. 

P.  multiplex  Trautsch.,  see  Poteriocr    {Scapkiocr  )  multiplex. 

P.  m.unicipalis  Troost.     Catalogue  name. 

P.  nanus  Roemer,  see  Homocr.  nanus 

P.  nuri/ormis  Fiacher  (Goldf.),  see  Enpachyer.  simplex. 

P.  ocridentalis  0.  A  Sham.,  see  Agassizocr.  occideiitalis. 

P.  parvus  Hall,  see  Homocr.  parvus. 

P   PhiWpsianuM  De  Kon.  k  Leh.,  see  Hydreionocr.  Phillipsianus. 

P  jnsiformis  Roemer,  pee  Arachnocr.  pisiformis. 

P.  posticus  Hall,  see  Dendrocr.  posticus. 

P.  proboscidialis  Worthen,  see  Poteriocr.  (Scaphiocr.)  proboscidialis. 

P.  Rhenanus  Wirtg.  k  Zeiler,  see  Taxocr. ^Rhe. nanus. 

P.  rhombiferus  0.  k  Shum.,  see  Barycr.  rhombiferus. 

P.  solidns  M.  AW.,  syn.  ot  Poteriocr.  [Scaphiocr  )  cequatis. 

P.  spinosus  0.  A  Shum.,  see  Poteriocr.  {Scaph.)  spinosus. 

P.  subgraeilis  D'Orb.,  see  Dendrocr.  gracilis. 

P.  subimpressus  M.  A  W.,  see  Poteriocr.  (Scaphiocr.)  subimpresstts. 

P.  Swallovi  M.  A  W.,  see  Poteriocr.  (Scaphiocr.)  swallovi. 

P.  tennidartylns  M.  AW.,  syn.  ot Poteriocr.  {Seap/iiocr.)  tenuidactylus. 

P.  tenuissimns  Eichw.     Fragments  of  column. 

P.  tumidus  0.  A  Shum.,  Fee  Agassizocr.  tnmidus. 

P.  varians  Eiohw.     Fragments  of  column. 

P.  ventricosus  Hall,  see  Caliocr.  ventricosus. 

P.  zetrformis  Schultze.     Not  defined. 

SoapMocrinnt  Hall.     A  variety  of  Poteriocrinus. 

S.  abnormis  Worthen,  see  Poteriocr.  (Scytalocr.)  abnormis. 

S.  cegina  Hall,  see  Pbteriocr.  {Decadoer.)  aegina. 

S.  ceqnalis  Hall,  1861  (not  1859),  see  Poteriocr.  {Paehylocr.)  snbaegualis. 

S.  Bayetuis  M.  AW.,  see  Poteriocr.  (Decadoer.)  Bayensis. 

S.  carinatns  M.  AW.  (not  Hall),  see  Pc^eriocr.  (Paehylocr.)  lilitformis. 

S.  carbonarius  M.  A  W.,  see  Graphiocr.  carbonarius. 

S.  decadactylns  Worthen,  see  Poteriocr.  (Scytalocr.)  grandis  W.  A  Spr. 

iS.  depressus  M.  A  W.,  see  Poteriocr.  {Decadoer.)  depressus. 

S.fiseellus  M.  A  W.,  see  Poteriocr.  {Decadoer.)  fisceUus. 

S.  Ha  Hi  Hall,  see  Poteriocr.  (Decadoer.)  Ualli. 

S.  hemisphericus  Shum.  (Meek),  see  Eupachyer.  Craigii. 

S.juvenis  M.  A  W.,  see  Poteriocr.  (Decadoer.)  juvenis. 

S.  longidactylus  McChesn.,  see  Poteriocr.  (Scytalocr.)  decabraehiatus. 

S.  lyriope  Hall,  see  Poteriocr.  (Decadoer.)  lyriope. 

S.  macrodaetylus  M.  A  W.,  see  Poteriocr.  (Scytalocr.)  macrodaetylut . 

S.  maeropleurus  Hall,  see  Vasocr.  maeropleurns. 

S.  McAdamsi  Worthen,  see  Graphiocr.  McAdamsi. 

S.  notabilis  M.  A  W.,  see  Poteriocr.  notabilis. 

S.  orbiculafis  Hall,  Enpachyer.  orbicularis. 

S.  rudis  M.  A  W.,  see  Graphiocr.  rudis. 

S.  scalaris  M.  AW.,  see  Poteriocr.  (Decadoer.)  scalaris. 

S.  sifnplex  Hall,  see  Graphiocr.  simplex. 
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5.  $pinohraehiatu$  Hall,  fee  Graphioer.  $pinohraekiaiH*. 

S.  Mtn'atus  M.  A  W.,  tee  Graphioer.  striatus. 

S.  ntUortuo$H$  Hall,  Pee  Poiertocr.  {Decadocr.)  tuhtortuosu*. 

S.  tortttosus  Hall,  Graphioer.  tortuoiut. 

S.  Wttrhsmnthi  M.  A  W.,  ««e  Graphioer.  Waehsmuthi. 

S.  Whitei  Hall,  see  Foterioer.  Whilei. 

8pb.0roorillllt  Roemer.     A  varietj  of  CyathoerinuM. 

Taxoerinat  Phillips. 

T.  Austini  ADgl.,  see  Gnorimoer.  Auiiini. 

T.  briarens  Schultse,  see  Cyathoer.  biiareut. 

T.  distensuM  Angl.,  see  Gnorimoer.  di»te»»u*. 

T.  exeavtititi  Angl.,  see  Gnorimoer.  exeavatns. 

T.  ej-jHinfus  Angl  ,  see  Gnorimoer.  exftansuM. 

T.  interbraehiatns  Angl.,  see  Gnorimoer.  interbraehiatu$. 

T.  of/longu$  Angl.,  see  Gnorimoer.  obiongus. 

T.  oca t is  Angl  ,  see  Gnorimoer.  oi^iii$. 

T.  pitnrtatiis  Angl.,,  see  Gnorimoer.  pnnetatus. 

T.  polyUaetylus  MoCoj,  see  Onyehoer.  polytiaetylus. 

T.  rii^fus  Angl.,  see  Gnorimoer.  rigens. 

T.  Siilteri  Angl.,  see  Gnorimoer.  Sali§ri. 

T.  simjt/fx  Salter,  see  Pionoer.  simplex. 

T.  lesserarontadactyltts  d'Orb.,  see  Pionoer.  tssseraeoutadaetylus. 

T.  tnbuliferus  Angl.,  see  Gnorimoer.  tHbulifsrHS. 

Zeaerinu  T  roost. 

Z.  arhorens  Worthen,  see  Poterioer.  (Paehyfoer.)  arborsus. 

Z.  armijaer  M.  A  W.,  see  llydreionoer.  armigtr. 

Z.  asj*er  M.  A  W.,  see  Poterioer.  (  Paehyloer. )  asper. 

Z.  eoneinnns  M.  A  W.,  see  Poterioer.  (Paehyloer.)  eoneinnus. 

Z.  depressHS  Troost.,  see  llydreionoer.  depressus. 

Z.  disens  M.  A  W.,  see  llydreionoer.  disetu. 

Z.  exeavatus  Bchultte,  see  Gnorimoer.  exeavatns.  , 

Z.  formosus  Worthen,  see  Enpaehyer.  formosHS. 

Z.  lyra  M.  A  W.,  see  Calioer.  lyra. 

Z.  mani/t'rmis  Hall,  see  Poterioer.  (Seyta/oer.)  maniformis. 

Z.  merope  Hall,  see  Poftrioer.  {Paehyloer.)  meropt, 

Z.  mueiwpinns  McChes.,  see  llydreionoer.  mnerosptHMS. 

Z.  paternus  Hall,  see  Poterioer    (Paehyloer.)  paternus. 

Z.  perangtilatms  While  ,  see  Poterioer.  (Paehyloer.)  perangnlatms. 

Z.  jdanoKraehititHS  M.  A  W.,  see  Potsrioer.  {Paehyloer.)  planobraehialHS. 

Z.  saeeulns  White.,  syn.  of  Zeaer.  Trooslanms. 

Z.  srofMtrins  Hall,  see  Zeaer.  Troostanus. 

Z.  ^timpMoni  Lyon,  see  Potsriorr.  {Deeadoer.)  Stimpsoni. 

Z.  subtumidus  Worthen,  m*%  Enpaehyer.  subtnmidus. 
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EXPLANATION  OP  PLATE  15. 

Letters  referring  to  all  figures  on  this  plate :  u  =  underbasals  ;  b  ^  ba- 
sals ;  r  =«  radials ;  r*  =  primary  radials ;  r*  =  secondary  radials  ;  r*  =»  ter- 
tiary radials;  psspatelloid  plates;  a^arm  plates;  i^interradials;  d  = 
axillary  plates ;  an  =  anal  plates ;  br  =s  brachial  plates  ;  A  =  anterior  side  ; 
Pas  posterior  side. 

Fig.  1.  Diagram  of  Forbesioertnus,  showing  the  fundamental  arrangement 
of  plates  in  the  Ichthyocrinidse. 

Fig.  3.  Diagram  of  TaxoerinuSy  showing,  in  connection  with  Fig.  1,  the 
distinction  in  the  anal  side  between  this  genus  and  Forbesioerinus, 

Fig.  3.  Diagram  of  Barycrinus^  showing  the  fundamental  arrangement  of 
plates  in  the  CyathocrinidsB. 

Fig.  4.  Apical  plates  in  Actinocrinus, 

fig.  5.  Apical  plates  in  Platycrinus, 

EXPLANATION  OF  PLATE  16. 

Fig.  1.  Diagram  of  Anomaloci  inus. 

Fig.  2.  Diagram  of  Heterocrinus, 

Fig.  3.  Diagram  of  locrinus. 

This  and  the  following  figures  on  this  plate  are  given  to  show  the 
development  of  the  anal  plates  from  one  genus  to  another. 

Fig.  4.  Diagram  of  Ilybocrinus, 

Fig.  5.  Diagram  of  Dendrocrinus, 

Fif.  6.  Diagram  of  HomocrinuB. 

Fig.  7.  Diagram  of  PoteriocrinuB, 

Fig.  8.  Diagram  of  Cyathocrinus, 

EXPLANATION  OF  PLATE  17. 

Fig.  1 .  Pentacrinoid  larva  of  Antedon  roBoeea,    (After  Allman. )    »  =  stem ; 
cd  =s  centrodorsal  plate  ;  b  =  basals  ;  r  =  radials ;  or  =  oral  plates. 

Fig.  2.  Ventral  side  of  Oyathocrinus,  showing  the  oral  plates,  the  apical 
and  radial  dome  plates  being  removed. 

=s  oral  plates — equivalent  to  d  in  Fig.  4. 

Fig.  3.  Ventral  side  of  OupressoerinuBy  showing  the  hydrospires;  A  =  con- 
solidating apparatus  of  European  authors;  ^ss openings  which,  from 
25 
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their  relative  position,  we  suppose  may  be  eqni Talents  of  the  passage 
in  the  inner  lancet  pieces  in  Pentrem%l4$t  designated  as  Un  Fig.  5. 

Fig.  4.  Summit  of  PentremiUn,  showmg  the  deltoid  pieces  and  their  appen- 
dages— hidden  from  view  by  the  test  in  perfect  specimens  ;  a  =»  anal 
opening  ;  A=shydrospires ;  o  dinner  wall  or  floor  of  the  passage  (so- 
called  ovarian  openings)  leading  to  the  hydrospires  ;  the  outer  wall* 
which  is  a  part  ot  the  pseudambulacrum,  having  been  removed  from  the 
specimen  ;  d  s  the  outer  or  visible  portion  of  the  deltoid  pieces— equiva- 
lent to  d  in  Fig.  2  ;  2aa  plates  lying  directly  below  the  lancet  piece, 
with  tubular  passage  running  lengthwise  through  them  (see  I  in  Fig. 
5) ;  6 ^passage  formed  by  the  edges  of  two  deltoid  pieces  and  the  in- 
ner lancet  piece,  externally  covered  by  the  pseudambulacrum^quiva- 
lent  to  the  opening  at  the  base  of  the  arms  in  Paleocrinoids. 

This  figure  is  a  representative  of  the  structure  of  this  portion  of  the 
filastoid,  as  ascertained  by  examination  of  a  number  of  specimens, 
some  in  which  parts  of  the  test  have  been  removed,  others  in  form  of 
polished  sections.  It  is  based  upon  observation,  not  imagination,  and 
this  figure,  in  connection  with  No.  5,  wilt,  we  hope,  enable  the  readbr 
to  understand  a  construction  always  difficult  to  explain,  and  which  is 
now,  for  the  first  time,  correctly  figured,  as  we  believe.  We  have  not 
attempted  to  illustrate  the  details  upon  which  our  figure  is  based,  be- 
cause our  object  at  present  is  only  to  point  out  certain  affinities  l>etween 
some  forms  of  Palseocrinoidea  and  the  Blastoidea. 

Fig.  5.  Cross  section  of  Pentremites  piriformis  Say  (at  one- half  the  height 
of  the  ambulacrum,  one  ray  of  the  latter  being  removed). 

/sB  the  halves  of  the  forked  plate ;  L  a  lancet  pieces  ;  I^b  mner  lan- 
cet pieces ;  p  =3  pore  pieces  ;  m  ss  ambulacral  groove  and  food  passage 
—covered  in  perfect  specimens ;  e  =s  pores  on  the  ambulacral  field. 

Figs.  6,  7,  8.  Hydrospires  of  Caryoerinus  ornatuM,  6.  Surface  view,  show- 
ing the  openings  through  the  test.  7.  Representing  the  coune  of  ^e 
flat  internal  tubes.    8.  Transverse  section. 

(Note. — The  figures  on  this  plate  are  more  or  less  enlarged.) 
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November  11. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-two  persons  present. 

The  death  of  J.  Aitken  Meigs,  M .D.,  a  member,  was  announced. 

The  following  papers  were  presented  for  publication: — 

*' Reply  to  Dr.  M.  C.  Cook's  criticism  of  paper  on  Variability 
of  Spheeria  Quercuum,  Sz."     By  J.  B.  Ellis. 

*'0n  a  collection  of  Crustacea  from  Virginia,  North  Carolina, 
and  Florida,  with  a  revision  of  the  genera  of  Crangonidae  and 
Palsemonidae."     By  J.  S.  Kingsley. 

Correction  to  paper  on  Hyraceum. — Dr.  A.  J.  Parker  called  at- 
tention to  the  fact  that  in  the  pa{>er  entitled  "  Note  on  Hyraceum," 
Proc.  A.  N.  S.  Philad.  1879,  p.  12,  sulphydric  acid  should  be  sub- 
stituted for  sulphuric  acid  in  fifth  line  from  the  bottom  of  the  page. 


November  18. 

Mr.  Meehan,  Vice-President,  in  the  chair. 

Twenty-three  persons  present. 

A  paper  entitled  "  On  the  Stratigraphical  Evidence  afforded  by 
the  Tertiary  Fossils  of  the  Peninsula  of  Maryland."  By  Angelo 
Heilprin,  was  presented  for  publication. 

On  the  Oenus  Oarheria. — At  the  meeting  of  the  Botanical  Sec- 
tion, held  on  10th  inst.,  Mr.  Redfield  presented  the  following  com- 
munication from  Dr.  Asa  Gray: — 

"  I  wish  to  secure  an  opportunity  which  occurs  to  dedicate  a. 
genus  of  plants  peculiar  to  Florida  to  Dr.  A.  P.  Garber,  of  Penn- 
sylvania, who  has  done  such  good  botanical  service  in  his  recent 
faithful  exploration  of  the  southern  portion  of  Florida.  Among 
the  rest,  he  has  rediscovered  the  interesting  plant  which  will  now 
commemorate  his  name  and  services.  This  plant  is  the  Liatris 
/ri//icosa,  of  Nuttall,  before  collected  only  by  Mr.  Ware  in  scanty 
specimens.  In  the  Transactions  of  the  American  Philosopiiical 
Society  (N.  Ser.,  vii.  285),  Nuttall  formed  for  it  a  subgenus,  Lepto- 
clinium.  In  the  Proceedings  of  the  American  Academy  of  Arts 
and  Sciences,  xv.  48,  issued  only  a  month  ago,  I  raised  this  to 
generic  rank,  in  view  of  characters  which  need  not  here  be  reca- 
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pitulated.  But  I  c.irelcssly  overlooked  the  patent  fact  that  the 
late  George  Gardner  had  published,  in  1846,  a  LicUrin  (Lepfo- 
vlinium)  BraHilievmis^  which  he  supposed  to  be  a  relative  of  Nut- 
talPs  LiatriH  (Leptoclhituni)  friitiroaaj  and  that  Bentham,  in  tlie 
Genera  Plantaruni,  in  view  of  the  pentangular  achenium  of  the 
Brnzilinn  plant  and  other  characters,  founded  a  genus  upon  it,  and 
unhappily  gave  it  the  name  of  Leytoclinium,  All  this  I  unac- 
countably overlooked.  Now,  although  the  name  Lepfoclinium 
ought  properly  to  belong  to  the  North  American  plant,  a  sub- 
generic  name  has  no  rights  as  against  a  published  generic  name. 
8o  a  new  name  must  be  provided  for  the  Florida  plant.  1  had 
thought  at  the  first  of  dedicating  it  to  Dr.  Garber,  but  I  deferred 
to  the  subgeneric  name  given  already  by  Nuttall;  and  I  now  do 
with  alacrity  what  I  ought  to  have  done  in  the  first  place.  The 
name  and  synonymy  will  stand  thus: — 

Garberia  fruticosa.  LiatrU  frutieosa^  Nutt.,  in  Am.  Joum.  Scl.  v. 
299,  and  Trans.  Ani.  Phil.  8oc.  1.  c.  (subgen.  LeptocUnium),  lAptoclinium 
frutieosum,  Gray,  Proc.  Am.  Acad.  xv.  48,  8.  Florida,  Ware^  Oarber.** 


November  25. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-eight  persons  present. 

A  paper  entitle<i  '*  Carcinological  Notes,  No.  I.,"  by  J.  S. 
Kingsley,  was  presente<l  for  publication. 

Authority  was  granted  the  Mincralogical  Section  to  change  the 
name  to  the  '^  Mincralogical  and  Geological  Section  of  the  Academy 
of  Natural  Sciences  of  Philadelphia." 

The  following  were  elected  members:  Benjamin  Sharp,}!.  Rus- 
sell Bassler,John  C.  Dawson,  John  Wilson,  Otto  Luthy,  and  Mrs. 
Marin^  J.  Chase. 

Theodore  Kjerulf,  of  Christiania,  and  J.  W.  Pike,  of  Vineland, 
N.  J.,  were  elected  correspondents. 

The  following  papers  were  ordered  to  be  printed: — 
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SEPLT  TO  DB.  M.  C.  COOKFS  CBITICI8M  OF  FAPEB  OK  "VABIABILITY 

OF  SFHJEBIA  QUEBCUUM,  SZ.*' 

BY.  J.  B.  ELLIS. 

In  the  last  number  of  Grevillia  the  editor  of  that  Journal  makes 
some  statements  with  regard  to  my  paper  on  Sphseria  Quercuum^ 
published  in  the  Proceedings  of  the  Academy  of  Natural  Sciences 
of  Philadelphia  last  March,  wliich  need  correction.  He  says  **  It 
matters  not  that  the  sporidia  vary  in  size  and  form,  that  in  some 
(of  the  species)  they  should  be  obtuse,  in  others  rather  acute  at 
the  extremities,  in  some  hyaline,  in  others  deep  brown.'*  Dr. 
Cooke,  who  has  examined  tlie  specimens,  must  have  known  that 
these  various  forms  of  sporidia  instead  of  being  characteristic  of 
different  species  are  all  to  be  found  in  the  same  perithecium,  the 
narrow  and  acute  forms  being  in  fact  only  young  or  imperfect.  As 
to  the  sporidia  being  *' hyaline  in  some  and  in  others  deep  brown," 
the  record  in  Grevillea  contradicts  that  statement,  so  far  at  least 
as  the  species  of  C.  and  E.  are  concerned,  Melogramma  Aceris  alone 
excepted;  and  even  in  this  species  my  specimens  have  the  sporidia 
hyaline.  S.  eriostiga  is  also  said  to  have  the  sporidia  brown  and 
biseptate;  but  it  is  added  that  these  were  free  spores,  the  sporidia 
actually  observed  in  the  asci  being  hyaline.  In  my  previous  paper 
I  stated,  and  subsequent  observation  has  confirmed  the  statement, 
that  brown  biseptate  spores  are  found  in  all  the  different  forms 
but  as  yet  not  in  asci.  They  occur  but  sparingly  it  is  true,  but  a 
careful  and  patient  search  is  sure  to  reveal  their  presence.  I  wish 
here  to  amend  my  original  statement  so  far  as  the  color  of  the 
sporidia  is  concerned.  In  all  fresh  specimens  examined,  the  spo- 
ridia are  hyaline.  Some  specimens  on  Quercus  alba  and  on  Vac- 
cinium  Pennsylvanicunij  both  of  which  had  been  poisoned,  have 
brown  sporidia,  but  as  the  color  may  be  due  to  the  action  of  the 
poison,  it  will  be  safer  to  assume  that  the  sporidia  are  hyaline  till 
the  examination  of  fresh  and  living  specimens  shall  show  them  to 
be  brown. 

It  is  asked  why  twenty  other  species  having  similar  sporidia 
were  excluded  from  the  list?  Simply  because  I  had  not  actually 
examined  specimens  of  these  species,  and  it  was  not  intended  to 
give  mere  opinion,  but  to  state  facts  actually  observed.     As  to 
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'■ignoring  atl  variations  of  internal  structure"  and  "discarding 
all  external  features,"  I  am  willing  to  let  tbe  specimens  speak  for 
tliemselves.' 

'  I  intended  to  add  to  the  original  paper  a  foot  note,  designalisg  all  Ibe 
Torms  with  peritbetna  not  united  in  a  etroma  ai  var.  Hmplsc.  but  as  no 
nddiiions  could  be  made  ader  Ibe  article  'was  in  type,  I  was  obliged  \o  con- 
lent  mjself  Willi  adding  tbis  note  with  pen  and  ink  to  lite  cc^es  sent  me 

for  di  at  libation. 
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OK  A  COLLECTIOK  OF  CBTJSTACEA  FBOM  YIBOINIA,  KOBTH  CABOLINA, 
AKB  FLOBIBA,  WITH  A  BEYISIOK  OF  THE  OENEBA  OF  CBANOONIBJE 
AKB  FALJSMOmBJE. 

BY  J.  8.  KING8LEY. 

The  specimens  enumerated  below  were  collected,  with  a  few 
exceptions,  by  Prof.  H.  E.  Webster,  of  Union  College,  at  North- 
ampton County,  Virginia  (eastern  shore,  Atlantic  side),  beach  of 
Chesapeake  Bay,  opposite  Fort  Monroe,  Va.,  in  the  vicinity  of 
Beaufort,  N.  C,  and  Marcou  Pass,  Florida  Bay,  Harbor  Key, 
Plantation  Key,  and  Key  West,  Southern  Florida,  and  Oyster 
Bay,  Charlotte  Harbor,  Sarasota  Bay  and  Little  Sarasota  Bay, 
on  the  west  coast  of  Florida.  I  have  endeavored  to  indicate  to 
a  certain  extent  the  geographical  distribution  of  the  species  by 
giving,  in  most  instances,  a  list  of  localities  from  which  specimens 
have  been  reported,  with  the  authority  for  the  statement.  In  cases 
where  I  have  personally  examined  specimens,  I  have  placed  an 
exclamation  mark  (I)  after  the  locality  followed  by  the  name  of 
the  collector.  The  arrangement  followed  in  the  Maioidea  is  that 
of  Miers  (Jour.  Linn.  Soc^y,  xiv.  pp.  634-673,  1879).  In  the  re- 
maining groups  of  the  Brachyura,  mainly  that  of  Dana,  the  Ano- 
mura,  according  to  Stimpson  (Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1858,  pp.  225-238),  while  the  order  of  the  Macrura  is  essentially 
that  of  Dana.  A  short  notice  of  some  of  the  new  forms  will  be 
found  in  the  American  Naturalist,  vol.  xiii.  p.  584,  September, 
1879. 

Order  DECAPODA. 

Bub-Order  MAIOIDEA  vel  OXYRHYNCHA. 

Family  INACHID2S  Miers. 

Sub-Family  LeptopodilnaB  Miers. 

Genus  LSPTOFOBIA  Leaoh. 

Leptopodia  sagittaria  Leaoh. 

Cancer  iagittariua  Fabr.,  Ent.  Byst.,  ii.  p.  442. 
Inachua  Sagittarius  Fabr.,  Suppl.  Ent.  Syst.,  p.  859. 
Maeropus  Sagittarius  Latreille,  Hist.  Crust,  et  Insects,  11.  p.  113. 
Leptopodia  sagittaria  Leach,  Zool.  Misc.,  ii.  pi.  Ixvii. 
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Leptopodia  ornata  Quilding,  Trans.  Linn.  Soc^y  London,  ziv.  p.  835 

(1828). 
Leptopodia  laneeolaia  Brull^  in  Webb  and  Bcrthelot's  Ilitt.  Canaries, 

pi.  i.  (1836-1844). 

Five  specimens  were  collected  at  Sarasota  Bay,  Fla.  This 
species  has  quite  an  extended  range  in  the  tropics.  Stimpson 
reports  it  from  the  Florida  Reefs  and  Madeira  Is.;  von  Martens 
from  Cuba;  Guadeloupe  (Latr.,  Martens,  and  Desbonne),  Gulf  of 
Mexico  and  Antilles  (Ed^v.  and  Gibbes),  Canary  Is.  (BruU^), 
Cayenne  and  Bahia,  Brazil  (A.  M.  Edw.).  Alphonse  Milne  Ed- 
wards maintains  the  identity  of  Leptopodia  dehilis  Smith*  with 
this  species.  If  it  prove  identical,  the  following  localities  on  the 
west  coast  of  America  will  have  to  be  added  to  the  list:  Valpa- 
raiso (Bell,  Edw.,  and  Lucas),  Panama  (Smith),  Realijo,  west 
coast  of  Nicaragua!  (McNiel). 

I  find  among  the  Gucrin  collection  in  the  Museumof  the  Academy 
of  Natural  Sciences  of  Philadelphia,  a  specimen  labelled  *'  Lep- 
topodia villata  Guer.,  Senegal.*'  I  have  not  been  able  to  find  any 
description  of  this  species  under  that  name,  and  |>ossibly  it  was  a 
MS.  one.    Uowevcr  I  am  unable  to  separate  it  from  Floridan  forms. 

Oenai  XXTOPORHAPIS  Sim. 

Motoporhapii  ealearata  Stm. 

Leptopodia  ailearata  Say,  Joum.  Acad.  Phila.,  i.  p.  445.    Edw.,  Hist. 

Crust.,  i.  p.  276. 
Metoporhapii  ealearata  Stm.,  Ann.  Lye,  vii.  p.  198. 

Nine  8]iecimens  of  this  rare  species  were  collected  at  Sarasota 
Bay  and  one,  young,  at  Charlotte  Harbor.  The  other  localities 
are  Beaufort,  N.  C.  (Stm.);  Charleston,  S.  C.  (Say,  Edwards, 
Gibbes). 

Sub-Family  AohiBiniB. 

Qeaaf  C0BTBHTVCH1T8  KingfUy.     {Podonema  Sim.,  pr»oe.) 

Coryrlijiieliiii  riisai  KiDgalej. 

Podofhela  rit««i  Stm.,  Ann.  Lye,  vii.  p.  196,  pi.  il.  f.  1. 
PodoMtna  riitei  Stm.,  B.  M.  C.  Z.,  ii.  p.  126. 
Coryrhynehm  riieei  Kiugiley,  Am.  Naturalist,  xiii.  p.  585. 


I  Leptopodia  tagittaria  Bc*ll ;  Edw.  et  Lucaa  in  D*Orbigiiy,  Voyage  dant 
rAmt'rique  Meridionale,  p.  8.  pi.  iv.  f.  8. 

Leptopodia  debi*i$  Smith,  Second  and  Third  Report,  Peabody  Acad. 
8ci.,  p.  87. 
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Specimens  were  collected  at  Sarasota  Bay.  Stimpson  had  it 
from  St.  Tliomas  and  Tortugas.  I  have  seen  specimens  from  Key 
West  (A.  S.  Packard,  Jr.). 

Sub-Family  InachinaB  Miers. 

Oenus  CHOBIirUS  Leach. 
Chorinat  heroi  Leaoh. 

Cancer  heros  Herbst,  Erabben  und  Krebse,  pi.  42,  f.  1. 
Chorinus  heroshefich  MS.,  M.  Edw.,  Crust.,  i.  p.  315.     Von  Martens, 
Arch,  fiir  Naturgesch.,  xxxviii.  p.  80,  pi.  iv.  f.  2. 

Specimens  in  the  Museum  of  the  Peabody  Academy  (Flori^la, 
C.  J.  Maynard)  afford  the  following  measurements: — 


Length  of  Carapaz. 

Brendth. 

Ratio. 

44  mm. 

22.5  mm. 

100  :  51 

42  mm. 

22.  mm. 

100  :  52 

It  has  been  reported  from  Key  West  (Gibbes),  Cuba  (Martens, 
A.  M.  Edw.),  Antilles  (M.  Edw.),  Martinique  and  Barbadoes  (A. 
M.  Edw.),  Guadeloupe  (Desbonne). 

Sub- Family  AcanthonychinaB  Miers. 

Genus  EFIALTTJS  Edw 

SpialtoB  longirottris  Stm. 

Epialtus  longirontrU  Stm.,  Ann.  Lye,  vii.  p.  199.    A.  M.  Edw.,  Crust. 
Mex.  et  Ant.  Cent,  p.  141,  pi.  xxvii,  f  5. 

Two  specimens  of  this  species  were  collected  at  Sarasota  Bay. 

Epialtus  minimus  Lockington  (Proc.  California  Acad.,  1877,  p. 
77)  is  a  closely  allied  species,  and  possibly  both  should  be  sepa- 
rated from  the  species  with  a  shorter  rostrum. 

Key  West  (Stm.),  St.  Thomas  (Stm.,  A.  M.  Edw.). 

Family  MAIID2S. 

Sub-Family  Maiinao. 

Oenus  FBLIA  BeU. 
Pelia  mntiea  Stm. 

Pisa  mutica  Gibbes,  Proc.  Am.  Assoc,  iii.  p.  171. 
Pelia  mutica  Stm.,  Ann.  Lye,  vii.  p.  177.     A.  M.  Edw.,  Crust.  Mex. 
et  Am.  Cent.,  p.  73,  pi.  xvl.  f.  2. 

Specimens  were  collected  at  Northampton  Co.,  Va.,  Beaufort, 
N.  C,  and  Florida  Bay,  Fla.      Prof.  Gibbes'  types  were  from 
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Charleston,  S.  C.    Stiropson  found  it  at  Martha's  Vineyard,  Mass. 
Dr.  Packard  collected  specimens  at  Key  West,  Fla.  I 

Family  PERICERID2I  Miers. 

Sub-Family  PericerlnaB  Miers. 

Q«naa  LXBIHIA  L«ach. 
LiMnU  dubU  M.  Edw. 

Libinia  dubia  M.  Edw.,  Hist.  Cmst.,  i.  p.  800,  pi.  zi?  bis,  f.  2.  Streets, 
Proc.  Phila.  Acad.^  1870,  p.  104.  A.  M.  Edw.,  Crust.  Mez.  et  Am. 
Cent,,  p.  129,  pi.  zvlii,  f.  5. 

Libinia  di$tincta,  Guerin  in  de  Sagra*8  Cuba,  p.  13. 

Nortliaropton  Co.,  Ya.,  Morehead  Depot  and  Beaufort,  N.  C, 
Little  Sarasota  Bay,  Fla.  Two  males  from  the  latter  locality  have 
the  following  dimensions : — 

Length  of  Carapaz.  Breadth.  Ratio.  Langth  of  2d  fvoi. 

73  mm.  65  mm.  100  :  89  143  mm. 

64  mm.  50  mm.  100  :  78  104  mm. 

Other  localities  are  Cape  Cod  to  Florida  (Smith);  Nantucket, 
Mass.!  (Packard),  Long  Island  (Streets),  Charleston,  S.  C.  (Gib- 
bes),  Key  West  I  (Packard). 

Libinia  emarginata  L«aoh. 

Libinia  emarginata  Leach,  Zoological  Miscellany,  iii.  p.  180,  pi.  108 

(1815). 
Libinia  canalirulata  Say,  Jour.  Pbila.  Acad.,  1.  p.  77,  pi.  i?.  f.  1. 

M.  Edw.,  Hist.  Crust.,  i.  p.  800.    Dekay,  N.  Y.  Fauna,  Crustacea, 

p.  2,  pi.  iv.  f.  4. 
Libinia  afflnii  Randall,  Jour.  Phila.  Acad.,  viii.  p.  107  (1839). 

RandalPs  types  show  no  characters  of  specific  importance 
separating  them  from  L.  emarginata,  and  hence  his  name  will 
have  to  pass  into  synonymy. 

Prof.  Webster's  localities  arc  North  Hampton  Co.,  Ta.  I  Sara- 
sota Bay!  and  Marcou  Pass,  Fla. I  Other  stations  are  Casco  and 
Cai>e  Cod  Bays  (Smith),  Massachusetts  Bay  I  Nantucket,  Mass.! 
(Packani),  Key  West,  west  coast  of  Fla.,  and  Nassau,  N.  P. 
(Smith),  W.  C.  North  America  I  (Nuttall). 

Oenna  MIOmOPHRTS  M.  Bdw.  («.  Aft/nM  Sim.) 

Xierophrjt  biooraata. 

Pisfi  bicornuta  Latr.,  Encyc.  Method,  t.  z.  p.  141. 
Perieera  bieorna  M.  Edw.,  Hist.  Crust.,  I.  p.  887. 


Sex. 

Length  of  Carapax. 
37.4  mm. 

Breadth. 
18.7  mm. 

% 

31.  mm. 

21.2  mm. 

? 

22.  mm. 

14.8  mm. 
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Pisa  hicorna  Qibbes,  Proc.  Am.  Assoc,  iii.  p.  170. 

Perieera  hicornata  Guerin  in  Raman  de  Sagra,  p.  12.     Von  Martens, 

Arch,  fur  Naturgesch.,  xxxviii.  p.  85,  pi.  iv.  f.  4. 
Perieera  bieornis  Sauss.,  Crust.  Mex.  et  Antilles,  p.  12,  pt.  i.  f.  8. 
Milnia  bicomuta  Stm.,  Ann.  Lye,  vii.  p.  180. 
Mierophrys  bicomuta  A.  M.  Edw.,  Mission  Sci.  Mex.  et  Am.  Cent. 

Crust.,  p.  61,  pi.  xiv.  f.  2-4. 
Pisa  galbica  et  Pisa  purpurea  Desbonne  and  Schramm,  Crust.  Quad., 

p.  18. 
Omalaeaniha  hirsuta  Streets,  Proc.  Phila.  Acad.,  1871,  p.  238. 

Specimens  were  collected  at  Plantation  Keys,  Florida  Bay,  Key 
West.  Specimens  from  Plantation  Keys  gave  the  following 
measurements : — 

Ratio. 
100:68 
100  :  68 
100:^ 

An  examination  of  the  single  specimen  which  formed  Streets' 
type  of  Omalaeaniha  hirsuia,  which  is  preserved  (in  a  dry  state) 
in  the  Museum  of  the  Philadelphia  Academy,  convinces  me  that 
Alphonse  Milne  Edwards  was  correct  in  supposing  it  a  variety 
of  M.  bicornuius.  It  stands  midway  between  the  typical  form 
(fig.  3,  of  A.  Edw.)  and  that  described  by  Desbonne  as  Pisa  galbica 
(fig.  4,  of  A.  Edw  ).  It,  however,  differs  from  both  in  a  much 
smaller  chiliped. 

Tortugas  (Stm.),  Key  West  I  (Packard),  Antilles  (Edwards, 
Saussure),  Bermudas  (Smith),  Guadeloupe  (Desbonne),  Mexico 
(A.  M.  Edw.),  Aspinwall !  (McNiel),  Desterro,  Brazil  (A.  Edw.), 
Abrolhos,  Brazil  (Smith). 

Geniis  XAGBOGOLCEMA  Miers. 

MaoroooBloma  trispinosa  Miers. 

Pisa  trispinosa  Latreille,  Encyc.  Method,  x.  p.  142. 

Perieera  trispinosa  M.  Edw.,  Hist.  Crust.,  i.  p.  336.    Von  Martens, 

1.  c,  xxxviii.  p.  84,  pi.  iy.  f.  4.     Schramm,  Rev.  et  Mag.  de  Zool. 

III.,  ii.  p.  342. 
Perieera  nodtpes  Desbonne  and  Schramm,  op.  cit.,  p.  15,  pi.  v.  f.  13. 
Macrocaloma  trispinosa  Miers,  Jour.  Linn.  Soc*y,  xiv.  p.  665. 

A  single  male  was  collected  at  Key  West.  Key  West  (Gibbes, 
Stim.),  Tortugas  (Stm.),  Cuba  (Martins),  Guadeloupe  (Desbonne). 
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Sub-Family  OthoniiDflB. 

Qenni  OTHOiriA/  Bell. 
Othonift  aenlMta  Sim. 

HyM  aculeatui  Qibbes,  Proc.  Am.  Assoc.,  Hi.  p..  171. 

Othonia  aeuUata  8tm.,  Ann.  Lye,  vii.  p.  49.    A.  M.  £dw.,  Crust. 

Mex.  el  Am.  Cent.,  p.  115,  pi.  xxiv.  f.  4. 
Othonia  Iherminieri  Desbonne  and  Schramm,  op.  cit.,  p.  20.     A.  M. 

Edw.,  op.  cit.,  p.  116,  pi.  xxiv.  f.  5. 
Othonia  aniiodon  von  Martens,  1.  c,  xxxviii.  p.  83,  pi.  iv.  f.  2. 

Professor  Webster  collected  specimens  of  this  8|>ecies  at  Sara- 
sota Bay  and  Harbor  Key,  Fla.  I  have  examined  others  in  the 
Museum  of  the  Peabod}'  Academy  from  Florida  (C.  J.  Maynard) 
and  Key  West  (A.  S.  Packard).  I  can  see  no  constant  dilferences 
to  separate  the  forms  described  as  Iherminieri  and  anisodon  from 
typical  forms.  The  teeth  of  the  antero-lateral  margin  are  variable, 
and  differ  frequently  on  the  two  sides  of  the  same  specimen.  A 
young  specimen  from  Sarasota  Bay  had  but  four  teeth  on  the 
anterolateral  margin  l)esides  the  angle  of  the  orbit,  but  I  could 
And  no  other  differences.  In  ten  s|)eeimens  the  ratio  of  the  length 
to  the  breadth  ranged  from  100  :  81  to  100  :  94,  with  an  average 
of  100  :  86.  Other  localities  are  Key  West  (Gibbes,  Stm.),  Tor- 
tugas  (Stm.,  A.  M.  Kdw.),  Cuba  (Martens),  Quadelou|)e  (Des- 
bonne), St.  Thomas  (A.  M.  Edw.). 

Sub-Family  BCitbraoinaB. 

Q«nai  MITIUtACVLITB  WhiU. 
Xithraealas  eoronatns  White. 

Cttnrer  eoronatus  Ilerbst,  pi.  xi.  f.  03. 

MithraeuluM  coronatui  White  (pars),  List  Brit.  Mus.  Crust.,  p.  7.    A. 
M.  Edw.,  Crust.  Mex.  ct  Am.  Cent.,  p.  105,  pi.  xx.  f.  1. 

Five  8j>ecimens  were  collected  at  Key  West,  from  which  plac*4 
I  have  examined  others  collected  by  Dr.  A.  S.  Packard,  Jr. 

S«z.  Length  of  Cantpaz.  BrMdth.  Ratio. 

%                   14.5  mm.  17.9  mm.  100  :  128 

%                   10.8  mm.  14.9  mm.  100  :  188 

9                   12.  mm.  14.5  mm.  100  :  121 


>  The  generic  name  Oth*>nia  was  used  by  Johnston  (LoudonU  Magtxine 
of  Natural  History,  viii.  p.  181,  1885)  for  a  genus  of  worms,  but  since  he 
has  iM^n  followed  by  no  other  author,  with  the  exception  of  Qosse,  and  at 
hin  sinf^le  s|>eci(Mi  has  l>een  assi^etl  to  the  genus  Amphieora^  I  refhiln  from 
|)roposing  a  new  name  for  Bell's  genus. 
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Other  localities  are  Tortiigas  and  A  spin  wall,  Abrolhos,  Brazil 
(Smith),  St.  Thomas  and  Guadeloupe  (A.  M.  Edw.). 

XithraouluB  sonlptuB  Stm. 

Maia  aculpta  Lamarck,  An.  sans  Vertebres,  v.  p.  242. 

Mithrax  sculptus  Edw.,  Mag.  de  Zool.,  1832,  pi.  v.;  Hist.  Crust,  i. 

p.  322. 
MithraculuB  sculptua  Stm.,  Am.  Jour.  II.,  zxix.  p.  182.     A.  M.  Edw., 

Crust.  Mex.  et  Am.  Cent.,  p.  105,  pi.  xx.  f.  2. 

Specimens  were  collected  at  Key  West.  I  have  seen  others 
from  the  same  locality  collected  by  Dr.  Packard,  and  from  Tor- 
tiigas (Lieut.  Jacques).  It  has  been  reported  from  Antilles  (Edw.), 
Cuba,  Surinam,  and  Venezuela  (Martens),  Guadeloupe,  St.  Thomas, 
Martinique,  Woman  Key,  Fla.,  and  Cumana  (A.  Edw.). 

XithraouluB  oinotimanuB  Stm. 

Mithraculus  einctimanus  Stm.,  Am.  Jour.  Sci.  and  Arts.  II.,  xxix. 
p.  132  (sine  descr.);  Ann.  Lye,  vii.  p.  186.  A.  M.  Edw.,  Crust. 
Mex.  et  Am.  Cent.,  p.  112,  pi.  xxiii.  f.  3. 

The  twelve  specimens  of  this  species  that  I  have  examined  agree 
well  with  Stimpson's  description,  except  in  the  coloration  of  the 
hands.  In  these  specimens  (alcoholic),  the  hands  are  while  with 
the  basal  two-thirds  darker;  there  is  also  a  band  of  darker  on  the 
fingers.  Prof.  Webster  collected  specimens  at  Plantation  and 
Harbor  Keys.  In  the  Peabody  Academy  are  specimens  from 
Key  West  (Packard).  Other  localities  are  Tortugas  (Stm.),  St. 
Thomas  (Stm.,  A.  Edw.),  Guadeloupe  (A.  M.  Edw.). 

MithraouluB  MrsutipeB  Eingsley.    PI.  xiv.  f.  1. 

Mithraculus  hirsutipes  Kingsley,  Proc.  Boit.  Soc'y,  xx.  147. 

Two  males  were  collected  at  Sarasota  Bay,  which  agree  well 
with  my  types,  except  in  the  comparatively  narrower  carapax. 

Length  of  Carapax.  Breadth.  Ratio. 

11mm.  11.8  mm.  100:107 

9  mm.  0.6  mm.  100  :  107 

There  were  two  young  specimens  collected  at  Sarasota  Bay, 
which  may  be  the  young  of  either  of  the  last  two  species.  They 
differ,  however,  from  cinctimanus  in  the  absence  of  the  large  tooth 
at  the  base  of  the  dactyli  of  the  cheliped,  and  in  having  the  ridge 
running  backward  from  the  palatal  region  broken;  from  hirsutipea 
in  the  smoother  carapax,  more  prominent  frontal  horns,  and  in 
having  the  antennal  spines  as  in  cinctimanuSy  etc. 
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Oenui  MTTHSAX  L«aoh. 

Xithnix  iplnodflsimuB  Bdw. 

Maia  »piiu>$%mma  Lamarck,  An.  sans  Vert.,  v.  p.  241. 
Mithrax  fpinoiunmuB  £dw.,  Mag.  de  Zool.,  ii.  pis.  ii.  and  iii.;  Hist, 
Crust.,  i.  p.  821. 

Two  young  specimens  from  Key  West.  Other  localities  are  Mar- 
tinique, Antilles  (M.  Edw.),  Key  West  (Uibbes),  Florida  Keys 
(Stm.%  Cuba  (Martens),  Santa  Cruz !  (Charles  Lawrence),  Gua- 
deloupe (DesboDue). 

Xithrax  hitpidns  Bdw. 

Cancer  hi$pidu$  Herbst,  op.  cit.,  pi.  xviii.  f.  100. 

Maia  tpinieincta  Lamarck,  op.  cit.,  v.  p.  241. 

Mithrax  fpinicincta  Desmarest,  op.  cit.,  p.  150,  pi.  xxtii.  f.  1,  2. 

Mithrax  hitpidus  Edw.,  Mag.  de  Zool.,  ii.;  Hist.  Crust,  i.  p.  322.    A. 

M.  Kdw.,  Crust.  Mex.  et  Am.  Cent.,  p.  98,  pi.  xxi.  f.  1. 
Mithrax  sp.  Desbonne  and  Schr.,  op.  cit.,  p.  8,  pi.  ii.  f.  4  and  5. 

Prof.  Webster  collected  a  single,  specimen  of  this  well-known 
species  at  Key  West.  It  has  been  reported  from  S.  Carolina 
(Gibbes),  Key  Biscayne  (Stm.),  Key  West  I  (Packard),  TortugasI 
(Lieut.  Jacques),  Antilles  (Edw.),  Cuba  (Martens),  Guadeloupe 
(A.  M.  Edw.,  Desbonne,  Saussure),  Martinique  (A.  M.  Edw.), 
Abrolhos,  Brazil  (Smith). 

Mithrax  pleuraeaathus  Stm. 

Mithrax  pleuraeanthui  Stm.,  B.  M.  C.  Z.,  ii.  p.  116.     A.  M.  Edw., 
Crust.  Mex.  ct  Am.  Cent.,  p.  98,  pi.  xx.  f.  8. 

Specimens  were  collected  at  Sarasota  Bay.  Stimpson's  types 
were  from  Key  West  and  St.  Thomas;  Alphonse  Milne  Edwards 
had  specimens  from  Martinique  and  Guadeloupe. 

Family  PARTHSNOPIDJB. 

Sub-Family  Parthenopinas. 

Qenofl  PLATTLA1I2BU8  Stm. 
Platylambma  larratiis  A.  M.  Edw. 

Laiikbru$  $erratu$  Edw.,  Hist.  Crust.,  1.  p.  857  (teste  A.  M.  Edw.). 
Lambrui  rrenulatuM  Saussure,  1.  c,  p.  18,  pi.  i.  f.  4. 
PlatylatfhbruM  erenulatuM  Stm.,  B.  M.  C.  Z.,  ii.  p.  129. 
Ptatylambrui  $erratut  A.  M.  Edw.,  op.  cit.,  p.  156,  pi.  xxx.  f.  1. 

A  female  was  collected  at  Charlotte  Harbor.  (?)  Indian  Ocean 
( Edw.),  A  ntilles  (Saussure),  Loggerhead  Key  and  Tort ugas  (Stm.), 
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Cuba  (von  Martens),  Vera  Cruz  (A.  M.  Edw.),  Guadeloupe  (Des- 
bonne  and  A.  M.  Edw.). 

M.  Alphonse  Milne  Edwards  considers  this  the  same  as  the 
Lambrus  serratus  described  by  H.  Milne  Edwards,  and  the  de- 
scription applies  well  to  the  specimen  now  before  me.  Milne 
Edwards,  Sr.,  gives  the  Indian  Ocean  as  the  habitat  of  L.  serratus^ 
and  Adams  and  White  (Voyage  of  the  Samarang,  Crustacea,  p. 
30,  1841)  report  it  from  the  Philippine  Islands. 

Sub-Family  CryptopodiinaB. 

Oeno8  HETEBOGBTPTA  Stm. 
Heteroorypta  grannlata  Stm. 

Cryptopodia  granulata  Gibbes,  Proc.  Am.  Assoc,  Hi.  p.  173;  Proc. 

Elliot  Soc'y,  i.  p.  36  (fig.). 
Helerocrypta granulata  &tm.,  Ann.  Lye,  x.  p.  102.   A.  M.  Edw.,  Crust. 

Mex.  et  Am.  Cent.,  p.  186,  pi.  xxix.  f.  4. 

Specimens  were  collected  at  Northampton  Co.,  Va.;  near  Piver's 
Island,  Beaufort,  N.  C,  Florida  Bay,  and  Sarasota  Bay.  Fort 
Macon  I  (Packard),  Charleston,  S.  C.  (Gibbes),  St.  Thomas  (Stm., 
A.  M.  Edw.). 

CANCROIDEA. 

Family  CANCRID2I. 
Sub-Family  Canorinao. 

Genoa  GANOEB  Leach  (restr). 
Cancer  irroratni  Say. 

Cancer  irroratus  Say,  1.  c,  I.  p.  59  (pars),  pi.  iv.  f.  3. 
Platycarcinui  irroratus  Edw.,  Hist.  Crust.,  i.  p.  414. 
Cancer  sayi  Gould,  Invert.  Mass.,  p.  328. 
Platycarcinus  sayi  Dekay,  N.  Y.  Fauna  Crust.,  p.  7. 
Platycarcinus  irroratus  Dekay,  op.  cit.,  pi.  ii.  f.  2. 
Cancer  borealis  Packard,  Memoirs  Bost.  Soc'y,  i.  p.  803. 

A  young  specimen  was  taken  at  Northampton  Co.,  Va.  It  was 
rather  more  advanced  than  the  form  described  by  Prof.  Smith 
(Fish  Comm.,  p.  533);  the  length  was  5  mm.,  breadth  6  mm.;  the 
front  is  more  produced,  and  the  te^th  of  the  anterolateral  margin 
are  more  irregular  than  in  the  adult,  but  not  to  such  an  extent  as 
in  the  younger  form.  I  have  not  thought  it  worth  while  to  enume- 
rate all  the  reported  localities  for  this  species.  I  have  examined 
specimens   from    Labrador   (Packard),   Eastport,  Me.   (Hyatt), 
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Casco  Bfiy  (Cooke),  Is.  of  Shonls  (R.  H.  Wheatland),  Salem, 
Mass.,  Nantucket  (Packard),  Narragansett  Bay,  R.  I.,  So.  Shore, 
Long  Island.  Dr.  Coues  reports  it  from  Fort  Macon,  Prof.  Gibbes 
from  Charleston  Harbor,  S.  C,  and  Mr.  Faxon  writes  me  that 
there  are  specimens  in  the  Museum  of  Comparative  Zoology,  at 
Cambridge,  Mass.,  from  Florida  and  Hayti  (Dr.  Weinland).  In 
the  Museum  of  the  Peabody  Academy  of  Science,  Salem,  Mass., 
is  a  fossil  carapax  of  this  species  from  the  Post  Pleiocene  deposits 
of  Gardiner,  Maine. 

Sub-Family  ZanthixMB. 

Q«na8  AGTJBA  De  Haan. 
AettM  ipinifera,  ip.  nor. 

Closel}'  resembles  A.  hirsutissima^of  the  eastern  seas,  as  figured 
and  described  by  RiippelP  and  Dana.'  Carapax  everywhere  above 
areolate,  more  prominently  so  in  front  Each  areolet  with  small 
prominent  rounded  tubercles,  which  are  covered  with  numerous 
stiff  hairs,  the  spaces  between  the  tul)ercles  and  between  the  areo- 
lets  arc  smooth  and  naked;  front  with  two  depressed  and  pro- 
duced lobes,  the  margins  of  which  are  armed  with  tuberculiform 
teeth;  orbits  with  traces  of  two  fissures  above,  spined  above  and 
below.  A ntero- lateral  margins  with  five  subequal  teeth  separateii 
by  rather  deep  grooves,  the  first  three  of  which  are  continued  on 
the  under  surface  of  the  carapax;  the  teeth  themselves  have  their 
margins  armed  with  small  spines.  The  posterolateral  margin  is 
strongly  concave,  as  much  so  as  in  A.  hirsulissima.  Cheliped 
stout,  of  moderate  length,  inner  surface  of  the  joints  smooth  and 
nakc<l,  meros  compressed,  upper  edge  acute  and  haire<l,  outer 
surface  naked,  upper  and  outer  surfaces  of  carpus  and  hand  with 
spiniform  tubercles  and  stiff  hairs,  on  the  hand  these  tubercles 
tend  to  arrange  themselves  in  rows;  fingers  short,  stout,  gaping, 
acute,  black,  their  tips  being  white.  Meral  joints  of  the  ambula- 
tory feet  compressed,  upper  margin  acute,  and  terminating  in  an 
acute  spine,  sides  smooth,  remaining  joints  and  posterior  surface 
of  the  meros  of  the  last  pair  with  spines  and  hairs  similar  to  those 
on   the  chelipeds;   dactyl!   terminating   in  a  small  acute  claw. 

>  BetchreibuDg  und  Abbildung  von  24  Arten  Karzscbwinxigeil  Krmbben 
♦    ♦    ♦    dea  rothen  Meeres,  Frankfurt,  1880,  p.  $8,  pi.  v.  f.  8. 
*  U.  S.  Kxpl.  £x|>€d.,  p.  164,  pi.  viii.  f.  8. 
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Abdomen  and  sternum  granulate,  the  granulations  being  more 
prominent  on  the  basal  joints  of  the  abdomen. 

A  single  male  was  collected  at  Plantation  Key,  from  which  I 
derive  the  following  measurements:  Length,  14.2  mm.;  breadth, 
21  mm.;  ratio,  100  :  148.  This  species  is  readily  separated  from 
all  other  North  American  species  by  the  spines  on  the  anterolateral 
teeth. 

AotSM  nodosa  Sim. 

Actaa  nodosa  Stm.,  Ann.  Lye.  vii.  p.  203.    A.  M.  Edw.,  Nouv.  Arch, 
du  Mus  ,  1.  p.  366,  pi.  xvii.  f.  6. 

A  specimen  from  Plantation  Key  affords  the  following  measure- 
ments: Length,  17.5  mm.;  breadth,  23.7  mm.;  ratio,  100  :  135. 
Tortugas  (Stm,),  Guadeloupe  (Desbonne). 

Genus  MENIPPE  De  Haan. 

Xenippe  meroenaria  Sim. 

Cancer  mercenaria  Say,  1.  c,  i.  p.  448. 

Cancer  (Xantho)  mercenaria  Edw.,  Hist.  Crust.,  i.  p.  399. 

Pseudoearcinus  ocellatus  Edw.,  Hist.  Crust.,  i.  p.  409  (?). 

Fseudoearcinus  mercenaria  Gibbes,  Proc  Am,  Assoc,  iii.  p,  176. 

Menippe  mercenaria  Stm.,  Ann.  Lye,  vii.  p.  53. 

Menippe  ocellata  Yon  Martens,  1.  c,  xxxviii.  p.  87. 

Prof.  Webster  collected  specimens  of  this  well-known  but 
synonymically  abused  species  at  Beaufort,  N.  C,  Florida  Bay, 
Plantation  Key,  Charlotte  Harbor,  Oyster  Bay,  Little  Sarasota 
and  Sarasota  Bays. 

Other  localities  are  Fort  Macon!  (Coues,  Packard),  Charleston, 
S.  C.  (Gibbes),  Key  WestI  (Packard),  Isthmus  of  Panama  (Streets}, 
Cuba  (Martens).  Mr.  Faxon  tells  me  there  are  specimens  in  the 
Museum  of  Comp.  Zoology  from  Cuba  (Poey),  and  Galveston, 
Texas  (Boll). 

Genus  PAJTOPEUS  M.  Edw. 
PanopeuB  karbstii  Edw. 

Cancer  panope  Say,  Jour,  Acad,  Nat.  Sci.  Philadelphia,  i.  p.  58,  pi.  iv. 

f.  5  (nee  Herbst). 
Panopeus  Tierbstii  Edw.,  Hist.  Crust.,  i.  p.  403.     Dekay,  op.  cit.,  p.  5, 

pi.  ix.  f.  20.    Smith,  Proc.  Host.  Soc'y,  xii.  p.  276. 

Occurs  in  this  collection  from  Northampton  Co.,  Va.,  Beaufort, 
N.  C,  Sarasota,  Little  Sarasota,  Florida,  and  Oyster  Bays,  and 
Charlotte  Harbor,  Florida.     Other  localities  are  Fort  Macon,  X. 
26 
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C.l  (Packard),  Bluffton,  S.  C.I  (Dr.  Mellichamp),  Key  West! 
(Packard),  Aspinwalll  (McNiel),  Long  Island  Sound  and  Baha- 
mas (Smith),  Ciiha  (Martens),  Rio  Janeiro  (Heller).  According 
to  Mr.  Faxon  there  are  specimens  in  the  Museum  of  Comparative 
Zoology  from  Boston  (Gould?,  1853)  and  Providence  River,  R.  I. 

FanopeuB  paokardii  Kingsley. 

Panopeus  packardii  Kingsley,  Proc.  Best.  Soc'y,  xx.  p.  153. 

Specimens  occur  from  Sarasota  Bay,  Harbor  Key,  and  Charlotte 
Harbor,  Fla.  The  majority  of  these  specimens  have  the  sinus 
])ctween  the  angle  of  the  orbit  and  the  second  normal  tooth  more 
shallow  than  did  my  types,  which  were  from  Key  West  (Packard). 

FanopeuB  texanus  Stimpson. 

Panopeu^  texanus  Stm.,  Ann.  Lye,  vii.  p.  55. 
Panopeus  sayi  Smith,  Proc.  Best.  Soc'y,  xii.  p.  284. 

Specimens  occur  in  the  Union  College  collection  from  Xorth- 
ampton  Co.,  Va.,  Beaufort,  N.  C,  and  Sarasota  Bay,  Fla.  I  have 
also  seen  specimens  from  Eastham,  Mass.  (W.  C.  Fish),  Wood's 
Holl,  Mass.  (Packard,  Ycrrill),  Xew  Haven,  Conu.  (Yale  College). 
A  careful  examination  of  a  large  series  has  led  me  to  unite  these 
two  forms,  as  1  cannot  find  constant  differences  to  separate  them. 
Tliere  is  all  variation  in  the  subhepatic  tubercle,  from  one  as 
prominent  as  typical  specimens  of  P,  herbstii  to  complete  absence; 
the  form  of  the  anterohiteral  tooth  varies,  while  the  terminal  seg- 
ment of  the  male  abdomen  is  tho  samo  in  each  form;  in  some  the 
fingorsofboth  hands  wore  slondor,  some  had  them  pointed  on  one 
hiind  and  oxoavato  on  tho  other,  while  others  had  the  fingers  of 
both  hands  oxoavate.  1  am  tho  more  ready  to  unite  them  since 
Prof.  Smith  su^ijjosts  their  i)()ssiblo  identity. 

Panopeus  depressus  Smith. 

PdhOjuKu  iUpre^^nn  Smith,  Proc.  Host.  Soc'y,  xii.  p.  283;  Fish  Com., 
p.  547,  pi.  i.  r.  »{. 

Si)Ooimons  occur  from  Northam[)ton  County,  Va.,  Beaufort,  N. 
C.  and  Charlotte  Harbor,  Fla.  Other  localities  are  Proviiice- 
lown,  Mass.  (Smith),  Now  Haven!  (Yalo  College),  Maryland!  (C. 
Conko),  West  Florida!  (Col.  Jewott). 

Genus  EURYTIUM  Stm. 
Eurytium  limosum  Stm. 

CtiiHur  h'//i"H>/H  Say.  1.  c,  i.  p.  4i(». 

P't/inpti',^  'i'/K'S'iH  Va\\\.,  lli>t.  Crust.,  i.  p.  404. 

Eurytiuin  lhii>»iA.ia  Stm.,  Ann.  Lye,  vii.  p.  7)0. 
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Prof.  "Webster  collected  specimens  at  Sarasota  and  Little  Sara- 
sota Bay,  Fla.  Other  localities,  New  York  (Dekay),  So.  Carolina 
(Gibbes,  Stm.),  Key  West,  Fla.  I  (Packard),  Smyrna,  Fla.  (Gibbes), 
Key  Biscayne,  Fla.  (Stm.).  Mr.  Faxon  tells  me  that  there  are 
specimens  in  the  Museum  of  Comparative  Zoologj'^  from  Hayti 
(Dr.  Weinland)  and  Brazil  (Thayer  Expedition). 

OeDUs  CHLOBOBIUS  Leaoh. 

ChlorodiuB  floridanns  Gibbes. 

Chlorodius  floridamcs  Gibbes,  1.  c,  iii.  p.  175. 

LeptodiuB  floridanui  A.  M.  Edw.,  Hist.  Crust.  Fossiles,  i.  p.  228. 

But  a  single  specimen  of  this  common  species  was  collected  by 
Prof.  Webster,  at  Plantation  Key,  Fla.  I  have  examined  others 
from  Key  West!  (Packard),  Aspinwalll  (McXiel),  and  Abrolhos, 
Brazil  I  (Hartt). 

ChlorodiuB  long^manns  M.  Edw. 

ChlorodiuB  longimanus  M.  Edw.,  Hist.  Crust.,  i.  p.  401. 

A  single  specimen  was  collected  at  Key  West,  by  Prof.  Webster. 

I  have  seen  others  from  the  same  locality  collected  by  Dr.  A. 
S.  Packard,  which  differ  from  Edwards^s  description  in  having  the 
meros  of  the  chelipeds  armed  with  five  distant  tuberculiform 
teeth.     J]dwards*s  specimens  were  from  Porto  Rico. 

Chlorodins  dispar  Stm 

Chl&rodius  dispar  Stm.,  B.  M.  C.  Z.,  ii.  p.  140. 

Eighteen  specimens  were  collected  at  Key  West,  and  as  they 
show  a  considerable  range  of  variation,  I  give  a  description  of  a 
specimen  varying  most  widely  from  Stimpson's  type. 

Carapax  transversely  oval,  very  broad,  smooth,  naked ;  antero- 
lateral margin  almost  entire,  the  three  last  teeth  alone  showing, 
and  they  but  very  sliglitly.  Front  sinuate,  four  lobed,  resembling 
that  of  Fanopeus  herbstii^  a  straight  fringe  of  hairs  above  the 
margin.  Orbits  entire  above  and  below,  the  inner  inferior  angle 
prominent.  Chelipeds  long,  about  equal  in  length,  but  differing 
greatly  in  diameter,  the  right  being  usually  the  larger.  Fingers 
of  the  larger  about  half  the  length  of  the  palm,  short,  stout, 
gaping,  with  the  extremities  acute,  not  at  all  excavate.  Smaller 
cheliped,  with  the  carpus  and  propodus  polished  and  deeply  punc- 
tate. Hand  long,  no  stouter  than  the  preceding  joint,  subcylin- 
drical,  fingers  about  half  as  long  as  the  palm,  closing  completely, 


L«BgUi  of  Cftnpax. 

BrMdUi. 

Ratio. 

7.8  mm. 

13.2  mm. 

100:  \$9 

8.9  mm. 

5.5  mm. 

100  :  149 
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and  spoon  excavate.  Smaller  specimens  agree  perfectlj  with 
StimpsTin's  description,  while  the  smallest  specimen  has  all  the 
antero-lateral  teeth  obsolete. 

Sox. 

% 
% 

Stimpson's  types,  two  in  number,  were  from  Cruz  del  Padre, 

Cuba. 

Family  ERIPHIDJB  Dana. 

Sab-Familj  Ozilius  Dana. 
Ooniu  BJLfJUULCTMA  Lockiagton.* 

In  the  two  species  which  I  have  examined  the  following  charac- 
ters maj'  be  noted.  Form  similar  to  that  of  Pilumnus^  which  it 
closely  resembles  in  the  antennae  and  external  maxillipeds.  It, 
however,  differs  in  the  absence  of  a  palatal  ridge  and  in  the  curious 
naked  crests  on  the  meral  joints  of  the  ambulatory  feet.  The 
orbits  have  the  external  hiatus  more  or  less  distinct,  and  below 
have  two  lobes.  It  forms  one  of  these  synthetic  forms,  which 
like  Xanthfjdius^^  Eurytium^  Eurycarcinus^  Pilumnapeui*^  lfirrr>- 
panope,  etc.,  combine  the  characters  of  both  Cancroid  and  Eriphioid 
Crustacea.     The  type  is  Heieractma  lunata.* 

Htt«ra«t«a  etratopui  Kingtloy. 

Pilumnut  uratoput  8tm.,  Ann.  Lye,  vii.  p.  215. 

Pilnmnui  $p.  Dcsbonnc  et  Schramm.,  op.  cit.,  p.  33,  pi.  iii.  f.  9-10. 

A  male  was  collected  at  Key  West,  Fla.  Key  Biscayne,  Fla. 
(Stimpson),  Guadelou|)e  (Desbonne). 

Qonoi  PILUlOrUS  Loftoh. 

Pilnnums  aealaatai  M.  Edw. 

Canter  aculeatui  Say,  I.  c,  i.  p.  449. 

Pilumnui  acuUalut  QueriD,  Iconog.  Regno  Animal,  Crust.,  pi.  iii.  f.  2. 

Edw.  Ilist.  Nat.  Crust.,  i.  p.  420.    Gray,  in  Orifflth'i  Curier,  vol.  13. 

pi.  Iv.  f.  2,  1838.     Martrns,  1.  c,  xxxvlll.  p.  91,  pi.  iv.  f.  0. 


•  Proceedinffs  of  tlu*  California  Academy  of  Sciences,  vol.  vli.  p.  97, 1870. 

*  Hetaractaa  Inaata  Kingtloy. 

Pilumnui  luimtut  Edwards  ct  Lucas  in  D'Orbigny*8  Voyage  dans 

TAm^Tlque  Meridionale,  Cruntaces,  p.  20,  pi.  ix.  f.  2. 
IhterttrUra  pihtsa  Locrkington,  Proc.  Cal.  Acad.,  vil.  p.  97. 
Gulf  of  California!  (Fiblu*r),  C.  St.  Lucas  and  Central  America  (Stimp- 
son), Chili  (Edw.  et  Lucas,  Nicollet). 
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Specimens  were  collected  at  Sarasota  Bay  and  Marcou  Pass. 

Pilumniia  datjrpodiLS  Eingsley. 

Pilumnus  dasypodua  Kingsley,  Proc.  Boat.  Boc'y,  xx.  p.  155. 

Harbor  Key  and  Sarasota  Bay,  Fla.  My  types  were  from  Key 
West. 

Pilumnus  gemmatus  Sim. 

Pilumnus  gemmatus  Btm.,  Ann.  Lye,  vii.  p.  214. 

Specimens  were  collected  at  Plantation  and  Harbor  Keys, 
Charlotte  Harbor,  and  Florida  Bay.  I  have  seen  others  from 
Key  West  (Packard).     Stimpson's  types  were  from  St.  Thomas. 

Oenus  ETTPILTnOniS  (dot.). 

Carapax  depressed.  Basal  joints  of  antennae  as  in  Pilumnus. 
External  maxillipeds  with  the  meral  joint  short  and  narrow,  it 
being  only  about  two-thirds  as  wide  as  ischial  joint,  which  is  short 
and  broad. 

EupilumnuB  websteri,  sp.  n.,  plate  ziv.  f.  3. 

Carapax  depressed,  nearly  flat,  regions  not  indicated,  above  with 
a  short,  sparse  pubescence,  front  slightly  arcuate,  the  margin  with 
fine  spiniform  teeth.  Orbits  above  smooth,  not  toothed.  External 
angle  spiniform,  below  with  spines  near  the  inner  angle.  Antero- 
lateral margin  with  three  prominent  spiniform  teeth,  with  smaller 
ones  between  them,  several  small  spines  on  the  hepatic  region, 
and  one  on  the  branchial  behind  the  lateral  teeth.  Anterior 
margin  of  palate  spined.  The  chclipeds  are  lacking  in  the  single 
specimen.  Ambulatory  feet  compressed,  spined  above,  dactyl i 
short,  curved,  spined  below. 

Key  West,  Fla.     Length,  6  mm.;  breadth,  8.1;  ratio,  100  :  135. 

Sub-Family  EriphiinaB  Dana. 

Genus  EBIPHIA  LatreUIe. 

Eriphia  gon&grtL  M.  Edw. 

Cancer  gonagra  Fabr.,  Suppl.  Ent.  Syst.,  p.  337. 

Eriphia  gonagra  Edw.,  Hist.  Crust.,  i.  p.  426,  pi.  xvi.  f.  16, 17. 

Specimens  were  collected  at  Plantation  Key,  Fla.  Other  locali- 
ties are  Key  West!  (Packard),  Tortugas  (Stm.),  Florida  Keys, 
Bahamas  (Smith),  Aspinwall !  (McNiel),  Abrolhos,  Brazil!  (Ilartt), 
Kio  Janeiro  (Dana,  Heller),  Cuba  (von  Martens),  Jamaica  et 
Carolina  (Bosc). 
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Family  PORTXJIODJB. 

Sab-Family  Lapixue. 

Qraufl  ACHSLOUB  Dt  Umo,  8tm. 

Aehtlonf  ipinimaBiii  D*  Haan. 

PortunuM  spinimanus  Latr.,  Encyc.  Methodiqae,  x.  p.  189. 

Lupa  $piniinana  Desmarest,  op.  cit.,  p.  98.     £dw.,  HUt.  Nat.  Crust, 

i.  p.  452. 
Aehelout  spinimanu$  De  Haan,  Fauna  Japonica  Crust.,  p.  8.     A.  M. 

£dw.,  Archives  du  Museum,  x.  p.  841,  pi.  xxxii.  f.  1. 

Little  Sarasota  Bay. 

Aehalons  gibbMii  Sim. 

Lupa  gibbesii  Sim. ^  Ann.  Lye,  vii.  p.  57. 
Arhslous  gil/beiii  Sim.,  Ann.  Lye,  vii.  p.  323. 

Neptunui  g%bb€su\  A.  M.  £dw.,  Nouv.  Archives  du  Museum,  x.  p. 
836,  pi.  xxxi.  f.  1. 

Beaufort,  N.  C;  Oyster  Bay  and  Sarasota  Bay,  Fla.  The  range 
of  this  species  so  far  as  known  is  included  within  the  limits  of  the 
above  localities. 

Qeoat  CALLnrXCnS  8tm. 
CaUinaetaf  hastatus  Ordway. 

Lupa  hastaUi  Say,  1.  c,  i.  p.  65. 

Lupa  diacaniha  Dekay,  op.  cit.,  p.  10,  pi.  Hi.  f.  8. 

CalUnectSi  haitatus  Ordway,  Jour.  Host.  Soc*y,  vli.  p.  568. 

Three  sterile  females  were  collected  at  Beaufort,  N.  C. 

G«oot  VZFTU1U8  De  Haaa. 
Mtptimiis  saji  Stm. 

PortunuM  pflaffieuM,  Bosc,  Hist.  Nat.  Crust.,  edit.  i.  t.  i.  p.  220,  pi.  v.  f. 

3  (teste  A.  Edw.),  edit.  li.  t.  i.  p.  285,  pi.  v.  f.  8  (non  Linne). 
Lupa  peUigica  Say,  Jour.  Acad.  Nat.  Sci.,  i.  p.  97.     Dekay,  op.  clt., 

p.  11,  pi.  vl.  f.  8. 
Lnpa  9ayi  Gibbcs,  1.  c,  iii.  p.  178.     Dana,  op.  cit.,  p.  278,  pi.  xvi.  f.  8. 
NfptunuB  $ayi  Stm.,  Ann.  Lye,  vil.  p.  93.    A.  M.  Edw.,  Arch,  du 

Mus.  X.  p.  817,  pi.  xxix.  f.  2. 

Plantation  Key,  Fla. 

Family  PLATTONICHIDJB. 

Oanos  CAEC1HU8  Laaeh. 
Cardans  mcnuis  Laaob. 

Canc£r  mixnoM  Linnc,  Syst.  Nat.,  edit.  xii.  p.  1048.    lierbtt,  pi.  vii.  f.  46. 
PortunuB  matnai  Leach,  Edinburg,  Encyclopedia,  vii.  p.  890  (teste 
Bell). 
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Careinus  manai  Leach,  op.  cit.,  vii.  p.  429  (teste  Auct.);  Malacos. 

Podophth.  Brit.,  pi.  v.  f.  1-4.     Dekay,  op.  cit.,  p.  8,  pi.  v.  f.  5-6. 

Alph.  M.  Edw.,  Arch,  du  Mus.,  x.  p.  391. 
Cancer  granulatus  Say,  1.  c,  i.  61. 
Careinus  granulatus  Smith,  Fish  Comm.,  p.  547. 

A  single  male  from  Northamptom  Co.,  Ya.  This  is  the  farthest 
south  on  the  Atlantic  coast  of  the  United  States  from  which  this 
species  has  been  reported. 

Oenas  FLATYOITIGHXJS  Latreille. 
PlatyoniohuB  ooellatns  (Herbst  sp.)  Latreille. 
Portunus  pictus  Say. 

Beach  of  Chesapeake  Bay,  opposite  Fort  Monroe.  Mr.  James 
Hector  (Trans.  New  Zealand  Inst,  ix.  p.  473,  pi.  xxviii.  f.  1, 1877) 
reports  this  species  from  Wellington,  New  Zealand. 

OCYPODOIDEA. 

Family  CARCINOPLACID2I. 

Oenas  ETJBYPLAX. 
Euryplax  nitida  Stm. 

Euryplax  nitida  Stm.,  Ann,  Lye,  vii.  p.  60;  B.  M.  C.  Z.,  ii.  p.  150. 
Smith,  Trans.  Conn.  Acad.,  ii.  p.  162. 

Specimens  collected  by  Prof.  Webster,  at  Sarasota  Bay,  Fla., 
have  the  front  slightly  arcuate  with  a  slight  sinus  at  the  middle, 
but  not  emarginate.  The  carpi  of  the  clielipeds  are  not  flattened. 
Otherwise  the  specimens  agree  perfectly  with  the  descriptions 
quoted  above.  Proportions  of  a  male:  length,  14.7  mm.;  breadth, 
23.5  mm.;  ratio,  100 :  160.  There  is  a  single  specimen  in  the  Museum 
of  the  Peabody  Academy  of  Science,  which  came  with  Platyoni- 
chus  ocellatus^  Squilla  empusa,  and  two  or  three  other  species 
with  the  label  New  Orleans.  Other  localities  are  Florida  Keys 
and  St.  Thomas  (Stm.),  Egmont  Key,  Fla.  (Smith) 

Family  OC7PODID2I. 

Oenas  OELASIMUS  Latr. 
Oelaiimiii  minax  Le  Conte. 

Northampton  Co.,  Ya. 

Oelaaimiii  pogillator  (Boio  sp.)  Latreille. 

Beaufort,  N.  C,  and  Sarasota  Bay,  Fla. 
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OelMimni  Toeator  (ITerbst)  MarUni. 

Northampton  Co.,  Virginia;  Fort  Macon,  N.  C,  and  Sarasota 
Bav,  Fla. 

G«nat  OCTPODA. 
OeTpoda  arenaria  Say. 

Beach  of  Chesapeake  Bay,  opposite  Fortress  Monroe,  and  Sara- 
sota Bay,  Florida. 

Family  ORAP8IDJB. 

Sub- Family  Qrapainas. 

Genuii  GOMIOPBU  D«  Haan,  Edw. 

Ooaiopiifl  eraentatai  D«  Haan. 

Cancer  ruricola  De  Geer,  Memoin'8  pour  servir  a  rilistoirc  dt's  Insoctes, 

vii.  p.  417,  pi.  XXV.  (non  Linnc). 
Grap»H»  cruentiUui  Latreille,  Hist.  Crust,  ct  Insoctfr,  vi.  p.  70.     Edw., 

Hist.  Crust.,  ii.  p.  85. 
iir*tp»H$  longipe^  Randall,  1.  c,  vii.  p.  125. 
OoniojtMu  cruentatun  Do  Haan,  Fauna  Japonica,  p.  33.     Edw.,  Am. 

Sri.  Nat.  111.,  xx.  p.  1G4.  pi.  vii.  f.  2. 
Gonioptin  ruricola  While,  List  Crust.  Brit.  3Iusoum,  p.  40.     Saussuro, 

op.  cit.,  p.  80,  pi.  ii.  f.  18. 
(roniograp$un  cruentatut  Dana,  V,  8.  Ex  pi.  Expcd.   Crust.,  p.  342, 

pi.  xxi.  f.  7. 
GnipMui  {Goniopniti)  cruentatu$  von  Martens,  1.  c,  xxxviii.  p.  105. 

A  male  was  collected  at  Sarasota  Bay.  Other  localities  arc 
Florida  Keys  (Smitli),  (*iil>a  (Saussure,  Martens),  Antilles,  Brazil 
(M.  PMw.).Ciiiadeloii|>e«  Pesbonnc), Surinam  (Randall),  Venezuela, 
Lil>eria  (Martens),  Abrolhos,  Brazil  (Smith),  Uio  Janeiro  (Dana, 
Hi'lier),  ?  Gulf  of  Fonseca,  west  coast  of  Nicaragua  (Smith). 

Genai  PACHT0BAPSU8  Randall. 
Paehjgrapfiii  traaiTtrtus  Oibb«i. 

Grapnui  trnn»rer»ut  Gihbos,  1.  c,  iii.  p.  181. 

IWhyjrapfuM  tran$certu$  Ctibbet,  1.  c,  p.  182.     Kingsley,  Proc.  B*>»t. 

Soc*y,  XX.  p.  158. 
MeO'p/>l/rnp$u»  duhiug  Saussure,  op.  oil.,  p.  29,  pi.  ii.  f.  10. 
Mftojhtffriipfn*  mitiiiitNit  SHU.HSurr.  op   cit.,  p.  28,  pi.  ii.  f.  17. 
Gnip$uM  {l.(ptoffrnp»u$)  rugHlomit  Martens,  1.  c,  xxxviii.  p.  lOS. 
Oriip9u$  {I.epO»grap»H$)  minuitnt  Martens,  1.  c,  xxxviii.  p.  1()9. 

Sarasota  Hay.  Other  localities  are  Florida  Keys  and  Texas 
(Stni.),  Key  WestI  (Packard,  Uibbes),  St.  Thomas  (Saussure), 
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Cuba  (Martens),  Gulf  of  Fonseca,  west  coast  Nicaragua!  (Mc- 
Niel),  Panama  (Smith). 

Genus  GEAFSTTS  Lamarck. 
Grapmi  nuioalatai  Edw. 

PaguruB  maculatui  Calesby,  Natural  Ilistory  of  the  CarolinaSf  ii.  pi. 

xxxvi.  f  1.    3d  edit.,  1.  c. 
Cancer  grapsus  Fabr.,  Suppl.,  p.  342. 

Grapsus  pieties  Latr.,  Hist.  Crust,  et  Ins.,  vi.  p  69,  pi.  47,  f.  2. 
Ooniopm  pietus  De  Haan,  Fauna  Japonica,  Crustacea,  p.  33  (1833). 
Grapsus  maeulatus  M.  Edw.,  Am.  Sci.  Nat.  III.,  xx.  p.  167,  pi.  vi.  f  6. 
Grap$us  altifrons  Stm.,  Ann.  Lye.,  vii.  p.  230. 

Specimens  were  collected  at  Plantation  Key,  Fla.  According 
to  Martens,  the  Cancer  tenuicristata  of  Herbst,  on  examination  of 
his  types,  proves  to  be  Grapsus  rudis^  Edw.,  from  the  East  Indies. 

Santa  Cruz!  (Charles,  Lawrence),  Cuba  (Saussure,  Martens), 
Guadeloupe  (Desbonne),  Tortugas  (Stm.),  Madiera,  Cape  Verdes, 
Peru,  Paumotu  Is.,  Sandwich  Is.  (Dana),  C.  St.  Lucas  (Stm.), 
Mazatlan  (Saussure),  Gallapagos  Is.  (Miers),  Chili  (Nicolet), 
Tahiti!  (A.  Garrett). 

Genus  PLAGTTSIA  Laireille,  Miers. 

The  species  of  this  genus  liave  been  recently  revised  by  Mr. 
Miers  (Ann.  and  Mag.  Nat.  Hist.,  Feb.  1878,  pp.  147-154). 

Plag^sU  depressa  Say. 

t Cancer  depressus  Fabr. ;  f  Cancer  squamosus  Herbst ;  Plagusia  sayi 
Dekay  ;  Plagusia  squamosa  Latr.  ;  Plagusia  gracilis  Sauss. 

A  single  specimen  (length  42.2,  breadth  45.2  mm.)  was  found  at 
Plantation  Key. 

Sub-Family  SesarmlnaB. 

Genus  SESARMA  Say. 
Seiarma  oinerea  Soy. 

Grapsus  cinereus  Bosc,  op.  cit.,  edit.  1,  p.  204,  pi.  v.  f.  1  (teste  auct.). 
Sesarma  cinerea^  Say,  1.  c.,  i.  p.  442  (non  Grapsus  cinereus^  p.  99), 
Edw.,  Hist.  Crust.,  ii.  p.  75. 

Northampton  Co.,  Va.,  Beaufort,  N.  C,  Sarasota  and  Little 
Sarasota  Bays,  Florida. 

Sesanna  retionlata  Say. 

Sesarma  reticulata  Say,  1.  c,  1.  pp.  78,  76,  442,  pi.  iv.  f.  6;  Edw.,  Ann. 

Sci.  Nat.,  III.  XX.  182. 
Sesarma  einerea  Dekay,  op.  cit.,  p.  15. 

Northampton  Co.,  Ya.,  and  Little  Sarasota  Bay,  Fla. 
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Genai  ABATU8. 
Aratni  piionii  M.  Edw. 

Srnarma  jtifonii  M.  Edw.,  Hist.  Crust.,  ii.  p.  76,  pi.  xix.  f.  4-6. 
Arati/s  piMonii  M.  Edw.,  Ann.  Sci.  Nat.,  II.  xx.  p.  187;  Stm.,  Ann. 

Lye,  vii.  p.  232. 
Ssttorma  (AnituM)  pi*oni$  von  Martcni,  Wieg.  Arch.,  xxxv.  p.  12,  pi. 

1,  r.  4  (1869) ;  id.,  xxxviii.  p.  111. 

Si)ceiincn8  were  collected  at  Sarasota  Bay,  Florida.  It  ranges 
south  to  Kio  Janeiro  (Ileller).  I  am  unable  to  separate  s|)eci- 
mens  from  the  west  coast  of  Nicaragua  (McNeil)  from  the  east 
coast  forms. 

Familt  PIlfNOTHERIDJB. 

Genai  PIinrOTHSREB. 
Pinnotherei  oitrenm  Say. 

Pinnotlure*  oftreum  Say,  1.  c,  i.  p.  67,  pi.  iv.  f.  5. 

Beaufort,  N.  C. 

Pinnothere!  maenUtni. 

Pinnothere*  marnhiiu*  Say,  1.  c,  i.  p.  450. 
Pinwttheret  oHreum  Smith,  Fish  Commisson,  pi.  i.  f.  2. 

Beaufort  and  Morehead  Depot,  N.  C. 

Genoi  PIHVIXA  White. 
Pinnixa  eylindriea  Whiu. 

Pinnothere*  ryHndrira  Say,  1.  c,  i.  p.  452. 

Pinnixa  eylindri^ii  White,  List  Crust.  Brit.  Mus.,  p.  83;   Ann.  and 
MajiT.  Nat.  Hist.,  xviii.  p.  177  ;  Smith,  Fish  Comm.,  p.  546,  pi.  1,  f.  i. 
Pinnixa  hfti'jata  Stm.,  Ann.  Lye,  vii.  p.  68. 

Specimens  were  cidlected  at  Florida  and  Sarasota  Bays,  Fla. 
It  has  previously  l>een  known  from  Vineyard  Sound  (Smith)  to 
South  Carolina  (Stimp.). 

Pianixa  ehMtopterana  Stm. 

Pinnixa  rylindriea  Stm.,  Ann.  Lyr  .  vii.  p.  68  (non  Say). 
Pinnixa  ehatopterana  Stm.,  Ann.  Lye,  vii.  p.  2;i5. 

Eastern  shore  Virginia,  Beaufort,  N.  C,  and  Florida  Bay,  Fla. 

LELCOSOIDE.V 

Family  CALAPPIDJB. 

G«nai  CALAPPA  Fabr. 
Calappa  maimorata  Fabr. 

Cai-ippa  marm'tr'it't  Fahr.,  Suppl.  Enl.  Syst.    p.  346 ;  M.  Edw.,  Ilitt. 
Crutit.  ii.  p.  104. 


18T9.]  NATURAL  SOIKNOES  OF  PHILADELPHIA.  403 

Prof.  Webster  collected  specimens  at  Beaufort,  N.  C,  Key  West, 
and  Sarasota  Bay,  Fla.  Other  localities  are  Antilles  (Auct.), 
Pensacola,  Tortugas,  and  Key  West  (Stm.),  Charleston,  S.  C. 
(Gibbes),  Cuba  (Martens),  Bermudas  (Goode),  Guadeloupe  (Des- 
borne).  Mr  Faxon  tells  me  he  has  taken  specimens  at  Newport, 
R.  I. 

Family  MATUTIDJB. 

Oenus  HEPATU8  Latreille. 
Hepatm  deoorm  Gibbes. 

Cancer  decorum  Harbst,  op.  cit.,  p.  154,  pi.  xxxvii.  f.  6. 
ffepatus  deeorus  Gil/bes,  Proc.  Am.  Assoc,  iii.  p.  183. 
ffepatus  vanbenedeni  Herklots,  Bidjr.  tot  de  Dierkunde,  I.  p.  85,  pi. 
1,  f.  1  (1852). 

Specimens  were  collected  at  Beaufort,  N.  C,  Charlotte  Harbor, 

Marcou  Pass,  and  Sarasota  Bay,  Fla.     Dr.  Stimpson  suggests  a 

comparison  of  the  young  of  this  species  with  H.  tuberculatus 

Saussure,  but,  on  examination,  the  difference  is  as  great  as  in  the 

adult. 

Family  LEUCOSIDJB. 

Sub-Family  Iliinse. 

Oenus  PEBSEPHOinS. 
Periephone  punctata  Stm. 

Cancer  punctata  Brown,  Natural  History  of  Jamaica,  pi.  42,  f.  3. 
Pemephone  latreillei  et  P.  lamarckli  Leach,  Zool.  Mis.,  iii.  p.  22. 
Ouaia  punctata  Edw.,  Hist.  Crust.,  ii.  p.  127. 
Persephone  guaia  Bell,  Trans.  Linn.  Soc'y,  xx.  p.  292. 
Persephone  punctata  Stm.,  Ann.  N.  Y.  Lye,  vii.  p.  70. 

Beaufort,  N.  C,  Sarasota  and  Florida  Bays,  Fla. 

Sub-Family  Ebaliinse. 

Oenus  LITHAOIA. 
Litliadia  oarioia  Stm. 

Lithadia  cariosa  Stm.,  Ann.  Lye,  vii.  p.  238. 

Beaufort,  N.  C,  Harbor  Key,  Fla.,  and  Sarasota  Ba}'',  Florida. 
The  Floridan  forms  have  a  less  irregular  carapax,  but  otherwise 
I  can  detect  no  difference. 

Lithadia  laoonoia,  sp.  n. 

Carapax  convex,  with  small  circular  depressions,  similar  in 
form  and  appearance  to  those  on  a  lady's  thimble.     Closely  re- 
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scmbling  L.  cariosa  in  form.  Inner  portions  of  branchial  and  car- 
diac regions  moderately  protuberant,  llepatic  region  but  slightly 
excavate,  the  ridge  crossing  it  being  broad,  low,  and  rounded, 
otherwise  as  in  L,  carioaa.  Front  elevated,  and  connecte<l  with 
canliac  region  by  a  broad  rounded  ridge  (in  cariosa  this  ridge  is 
narrow  and  more  al)rupt);  a  small  tooth  on  the  postero-Iateral 
margin.  The  sulcus  sepaniting  the  cardiac  from  the  branchial  re- 
gion is  well  marked,  but  not  so  much  as  in  cariosa,  Chelipeds 
with  small  tubercles.  Abdomen  of  the  male  with  a  strong  tooth 
directed  backwanl,  arising  from  the  proximal  margin  of  the  penult 
joint.  • 

A  male  from  Sarasota  Bay  gives  the  following  measurements: 
Length  of  carapax  9.7  mm.,  breadth  11.1  mm.,  ratio  100  :  135. 

This  species  diftcrs  from  cariosa  in  the  broader  carapax,  the 
ornamentation,  and  more  even  surface ;  from  pontifera  in  lacking 
the  ^^  bridged*'  fossni  between  the  cardiac  and  brachial  regions ; 
from  cadaverosa  in  more  even  carapax  and  ornamentation,  and  in 
having  but  one  tooth  on  the  antero-lateral  margin;  from  cuhrnAta 
in  liaving  the  meros  of  the  chelipeds  subcylindrical,  and  not  ex- 
panded behind. 

DROMIOIDEA. 

Family  DROMIIDJB. 

Oenof  DROMIDIA  Stm. 

Dromidia  antiUeniii  Stm. 

Dromidia   antiUenain  Stm.,  Proc.  Phila.  Acad.,  1858,  p.  2*3'i ;  Ann. 
Lye.  vii.  p.  71. 

A  single  specimen  from  Key  West.  Otiier  localities  are  Tor- 
tugas  and  Key  Biscay ne  (Stm.),  St.  Thomas,  and  Abrolhos,  Bra- 
zil (Smith). 

0«nai  HYPOCOVCHA  Gaerin. 

Hjpoeonoha  areaata  Stm. 

JlyjMfonrhn  arcwiUi  Stm.,  Proc.  Phila.  Acad.,  1858,  p.  226 ;  Ann.  Lye, 
vii.  p.  72. 

TrofcHSor  Webster  collected  si>ecimens  at  Florida  and  Sarasota 
Bays.  I  have  secMi  others  from  Key  West  (A.  S.  Packanl,  Jr.). 
Stimpson  hud  RiHH*imen8  from  South  Carolina  and  St.  Thomas. 
It  RccniH  to  mo  that  1>oth  Guerin  and  Stimpson  arc  right  in  ex- 
plaining the  manner  in  which  this  crab  holds  the  protecting  shell, 
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that  the  two  posterior  pairs  of  feet  and  the  projecting  abdomen 
each  do  their  part. 

PORCELLANOIDEA. 

Familt  POCELLANIDJB. 

Genus  PETB0LI8THE8  Stm.> 

Petrolisthei  lexpinoini  Stm. 

Forcellana  galathina  Say,  1.  c,  i.  p.  458  ?  (non  Bosc). 
Porcellana  sexspinosa  Qibbes,  Proc.  Am.  Assoc,  iii.  p.  190. 
Petrolisthei  sexpinosus  Stm.,  Proc.  Phila.  Acad.,  1858,  p.  227. 

Professor  Webster  collected  specimens  at  Key  West,  Harbor 
Key,  Florida  Bay,  and  Sarasota  Bay. 

I  am  inclined  to  follow  Stimpson  in  supposing  that  this  is  not 
the  Porcellana  galathina  of  Bosc,  as  it  differs  considerably  from 
his  figure,  which  represents  a  species  with  smaller  hands,  shorter 
fingers,  the  ridges  of  the  carapax  different,  while  the  carapax  itself 
is  nothing  like  that  of  this  species.  This  species  has  been  re- 
ported from  Georgia  and  Florida  (Say),  South  Carolina  and  Key 
West  (Gibbes)  and  Florida  Keys  (Stm.). 

Petroliithei  jogoiui  Streets. 

Petroli$thesjugo8us  Streets,  1.  c,  1872,  p.  134. 
I  refer,  with  a  doubt,  a  single  specimen  collected  at  Key  West 
to  this  species,  as  it  presents  the  following  points  of  difference 
from  Dr.  Streets'  description :  The  lobes  of  the  front  are  indis- 
tinct. (The  right  hand  is  missing.)  The  posterior  border  of  the 
hand  is  not  pubescent,  and  there  is  no  trace  of  a  furrow  on  the 
upi)er  portion  of  the  hand ;  the  anterior  margin  of  the  carpus 
has  four  teeth.  In  every  other  respect  it  agrees  perfectly.  Dr. 
Streets'  specimens  came  from  the  Island  of  St.  Martins,  W.  I. 

'  I  would  here  straighten  the  synonymy  of  two  species  of  this  genus — 
Peiroluthes  darue. 

Porcellana  boeii  Dana,  U.  S.  Expl.  Exped.  Crust.,  p.  421,  pi.  xxvi.  f.  2 

(non  Savigny), 
Porcellana  dana  Gibbes,  Proc.  Elliot  Soc'y,  i,  p.  11. 
Petrolisthea  brazilienm  Smith,  Trans.  Conn.  Acad.,  ii.  p.  38. 
Rio  Janeiro  (Dana). 

Peirolisthes  Uelleri. 

Porcellana  dana  Heller,  Raise  der  Osterreich  Fregatte  Novara,  Crus- 
taceen,  p.  74  (non  Gibbes). 
Nicobars  (Heller). 
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PatTolitthea  ftrmstni  Bim. 

PorMllana  iirmiila  Oihhea,  Piw.  Am.  Assoc,  iU.  p.  M;  Proc.  Elliot 
Soc'y,  i.  f.  11,  pi,  i.  f.  4  ;  Muriens'  Wleg.  ArcU,.  xxzvUi.  p.  121,  pi, 

V.  f.  n. 

PetroliitkM  armnt'ti  Stro.,  Proc.  Pliik,  Acnd.,  1808,  p.  337,  vii.  p.  7S, 
Specimens  were  collected  at  SarasoU,  Cliarlolte,  and  FtorUti 
Bays.  Other  localities  aie  Key  Weatl  (Packard),  Florida  (Gilibes), 
Aspiiiwall,  St.  Thomas,  and  Panama  (Stro.)i  Cuba  (Martens), 
Fonseca,  west  coaat  Nicaragua!  (McNiel),  Oiilf  of  CatifornU 
(Lockiiigton). 

Dr.  von  Martens  quotes  F.  galathina  Bosc  as  a  synonym  of  thu 
species,  wUicli  is  surely  erroneous.  ^^ 

QcDui  FIBOBOKA  Stm.  ^H 

Piioioma  glabra,  up.  n.    Plate  liv.  %.  :.  ^^| 

Carapax  convex,  a  little  broader  than  long,  polished,  microsco- 
pically punctate.  Front  advanced,  broad,  three  lohed,  the  median 
lobe  Ijeing  slightly  more  advanced  than  the  lateral  ones.  Auten- 
iiie  abont  twice  as  long  as  the  carapax,  the  basal  joints  similar  to 
those  of  Pelrolislhes,  Chelipeds  short,  stout ;  meros  subcubical, 
its  anterior  margin  distally  armed  with  an  acute  tooth  directed 
toward  the  carpus  ;  carpus  stout,  broader  than  long,  its  anterior 
margin  expanded,  with  a  strong  tooth  on  the  proximal  ix>rtion, 
the  reuminder  with  rounded  teeth,  the  posterior  portion  of  the 
upper  surface  is  roughened,  and  the  posterior  mar^n  distally 
armed  with  minute  rounded  teeth.  Iland  twice  as  long  as  broad, 
microscopically  granulate,  a  shallow  sulcus  on  the  posterior  por- 
tion of  the  palm  producing  a  cristate  appearance  of  the  posterior 
margin  ;  fingers  not  so  long  as  palm,  completely  closing,  the  dao- 
tylus  with  a  shallow  groove  above.  Beneath,  the  chelipeds  are 
smooth  and  polished.  Ambulatory  feet  sub-cylindrical,  hairy 
above.  This  species  differs  from  Stimpsoo's  description  of  his 
imperfect  specimen  of  P.  ritsei  in  the  simple,  not  bimarginate 
chaiacter  of  the  front,  etc. 

Five  specimens  were  collected  at  Key  West. 

Length  of  carapax  4.1  mm.,  breadth  4.5  mm.,  ratio  100  :  110. 

Oanui  ?OBCELLAHA  Lamarck,  Stimpion. 
Faraellsna  pllou  Edw. 

Poreellarta  piloia  Edw,,  HUl.  Crust.,  11.  p.  355. 
Carapax  longitudinally  convex,  surface  even,  and  covered  with 
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short  stiff  hairs  arranged  in  transverse  rows.  Front  advanced, 
three-lobed,  median  lobe  projecting  beyond  the  others.  Chelipeds 
short,  stout,  unequal,  and  clothed  above  with  a  short  pubescence, 
interspersed  in  whicli  are  stiff  hairs,  similar  to  those  of  the  cara- 
pax.  Carpus  short,  length  and  breadth  about  equal,  tho  inner 
margin  expanded,  and  arme<l  with  four  or  five  acute  teeth.  Hands 
short  and  broad,  almost  sul>chelate,  the  thumb  being  very  short, 
and  the  dactylus  strongi}'  curved.  Ambulatory  feet  with  pubes- 
cence and  hairs  similar  to  those  on  the  carapax. 

Specimens  were  collected  at  Sarasota  Bay  and  Key  West. 


Length  of  Carapax. 

Breadth. 

Ratio. 

4  mm. 

5.1  mm. 

100  :  128 

6  mm. 

6.2  mm. 

100  :  103 

Edwards's  specimens  were  from  Charleston,  S.  C. 

Poroellana  lajana. 

Pisidia  sayana  Leach,  Diet.  Sci.  Nat.,  xviii.  p.  54. 
Porcellana  ocellaia  Gibbes,  Proc.  Am.  Absoc,  iii.  p.  190.     Ibid.,  Proc. 
Elliot  Soc,  i.  p.  12,  pi.  i.  f.  2. 

Quite  a  number  appear  in  tliis  collection  from  Sarasota  Bay. 
Gibbes'  types  came  from  South  Carolina;  Stimpson  reports  it 
from  Fort  Macon,  N.  C,  Florida  Kej^s,  and  St.  Thomas. 

At  my  request  Mr.  Edward  J.  Miers  very  kindly  examined 
Leach's  type  in  the  British  Museum,  which  was  sent  by  Say  un- 
der the  name  Porcellana  galathina.  He  says :  "  Leach's  speci- 
mens of  Porcellana  (Pisidia)  sagana  are  certainly  not  referable 
to  P.  sexspinosa^  as  described  by  Gibbes,  but  appear  to  belong  to 
P.  ocellata  of  the  same  author.  They  agree  well  with  Gibbes'  de- 
scription and  with  specimens  of  P.  ocellata  received  by  the  British 
Museum  from  the  Smithsonian  Institution,  differing  only  in  be- 
ing of  smaller  size  and  in  no  longer  presenting  any  traces  of  the 
pink  reticulations." 

Poroellana  lociata  Sny. 

Porcellana  soriata  Say,  Journ.  Phila.  Acad.,  i.  p.  456. 
Pisidia  socia  Leach,  Diet.  Sci.  Nat.,  xviii.  p.  54. 
Porcellana  sociata  Gibbes,  Proc.  A.  A.  A.  S.,  iii.  p.  190.     Ibid.,  Proc. 
Elliot  Soc,  i.  p.  12,  pi.  i.  f.  6. 

Professor  Webster  collected  specimens  at  Florida  Bay  and 
Harbor  Key.  Other  localities  are  Fort  Macon  (Stm.),  South 
Carolina,  and  Key  West  (Gibbes;,  Georgia,  and  Florida  (Say, 
Leach). 
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Oeniii  POLTOirTX  Sim. 
Polyonyz  xnMroehelei  Sim. 

Porcellana  macroclisles  Gibbes,  Proc.  Am.  Assoc.,  iii.  p.  191.    Ibid., 

Proc.  Elliot  Soc,  i.  p.  6,  pi.  i.  f.  5. 
Polyonyx  maerochelea  Stm.,  Proc.  Phila.  Acad.,  1858,  p.  229.     Faxon, 

B.  M.  C.  Z.,  V.  256,  pis.  II.  and  III.  (Development). 

In  this  species  the  males  are  smaller,  with  a  narrower  carapax 
and  with  the  chelipeds  proportionately  longer  than  in  the  female, 
as  will  be  seen  by  the  following  measurements : — 


Locality. 

Sex. 

L«ngth. 

Breadth. 

Ratio. 

Length  of 
Larger  Hand. 

Sarasota  Bay 

9 

8.2  mm. 

18.2  mm. 

100  :  161 

23.2 

(( 

9 

7.5  mm. 

12     mm. 

100  :  160 

22 

a 

% 

5.5  mm. 

7.6  mm. 

100  :  138 

20.4 

(i 

% 

6.4  mm. 

9.2  mm. 

100  :  144 

24.5 

Beaufort,  N.  C. 

% 

6     mm. 

9     mm. 

100  :  150 

23.7 

According  to  Prof.  Webster's  labels,  this  species  was  found  at 
Beaufort,  X.  C,  and  Shark  Shoal,  N.  C,  in  tubes  of  GheetopteruH^ 
as  was  noticed  by  Stimpson.  Stimpson  and  Gibbes  had  speci- 
mens from  South  Carolina.     Newport,  R.  I.  (Faxon). 

Genus  EUCEBAXTTS  Stm. 
Enoeramni  prMlongui  Stm.    Plate  xiv.  fig.  4. 

Euc$ramu8 pnelongus  Stm.,  Am.  Joum.  Sci.  and  Arts,  II.  xxix.  p.  445. 

Professor  Webster  obtained  specimens  of  this  curious  crusta- 
cean Jit  Beaufort,  N.  C.  (7  faths.),  and  Florida  and  Sarasota  Bays, 
Fla.,  from  which  the  following  description  is  drawn : — 

Carapax  nearly  cylindrical,  the  sides  but  slightl}'  arcuate ;  sur- 
face even,  with  minute  transverse  stria?,  which  curve  forward  on 
the  sides.  Front,  between  the  eyes,  about  one-third  the  width  of 
carapax,  three  toothed,  median  tooth  longer  and  projecting  further 
than  the  laterals.  There  is  a  slight  excavation  of  the  anterior 
margin  over  the  eyes  and  antennae.  A  minute  acute  spine  at  the 
antero-lateral  angle,  and  a  little  posterior  to  this  is  a  slight  emar- 
gination  of  the  lateral  margin.    Eyes  minute,  but  little  prominent. 

Antennal  flagella  about  three-fourths  the  length  of  the  carapax. 
Feet  stout;  chelipeds  stout;  hands  slightly  roughened,  fingers 
about  as  long  as  the  palm,  not  gaping;  second  pair  shorter  than 
the  third  and  fourtli ;  fifth  pair  small,  and  curved  in  the  same 
manner  as  in  the  other  Porcellanidx,    Terminal  segment  of  ab- 
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domen  and  its  appendages  resembling  those  of  the  allied  genera, 
but  narrower.  Length  of  carapax  12  mm.,  breadth  6  mm.,  ratio 
100 :  50. 

Genus  HIPP  A  Fabr.,  Edw. 
Hippa  emerita  Fabr. 

f  Cancer  emerita  Linne,  Syst.  Nat.  Ed.,  xii.  p.  1055. 

Cancer  teHudinarius  Herbst,  pi.  xxii.  f.  3. 

Hippa  emerita    [ws]  Fabr.,  Suppl.  Ent.  Syst.,  p.  370.      Desmarest 

Consid.,  p.  174,  pi.  xxix.  f.  2.     Edw.  Hist.  Crust.,  ii.  p.  209.     Dana, 

U.  S.  Ex.  Ex.  Crust.,  p.  409,  pi.  xxv.  f.  9.     Miers,  Journ.  Linn. 

Soc,  xiv.  p.  313,  pi.  V.  f  9. 
Hippa  talpoida  Say,  1.  c,  i.  p.  160.     Dekay,  op.  cit.,  p.  18,  pi.  vii.  f. 

17.     Smith,  U.  S.  Fish  Comm.,  p.  548,  pi.  ii.  f.  5.     Ibid.,  Trans. 

Conn.  Acad.,  iii.  p.  311. 

In  the  Union  College  collection  appear  specimens  from  the 
beach  of  Chesapeake  Bay  opposite  Fort  Monroe,  Beaufort,  N.  C, 
Sarasota  Bay,  Fla.  Specimens  from  the  first  locality  measure 
26  mm.  in  length  of  carapax.  Mr.  Miers  has  made  a  mistake  in 
quoting  Prof.  Gibbes,  as  this  species  does  not  occur  at  Boston 
except  in  collections. 

Cape  Cod  to  Florida  (Smith),  Venezuela  (Miers),  Cuba  and 
Mexico  (Guerin),  Rio  Janerio  (Dura,  Heller,  Miers),  Corinto, 
West  Coast  Nicaragua  I  (McNiel).  These  specimens  ai*e  certainly 
H,  emerita,  and  not  H.  analoga,  Stm. 

Family  ALBUNEID^I. 

Genus  ALBUNEA  Fabr.,  Stm. 
Albnnea  paretii  Querin. 

Albunea  paretii  Guerin,  Revue  et  Magazin  de  Zoolo^ie,  II.  v.  p.  48,  pi. 

i.  f.  10. 
Albunea  oxyophthalma  Leach  (MS.),  White,  List  Crust.  Brit.  Museum, 

p.  57  (sine  descr.,  teste  Miers).   Miers,  Journ.  Linn.  Soc.,  xiv.  p.  329, 

pi.  V.  f.  14-15. 

A  single  specimen  from  Sarasota  Bay  agrees  with  Mr.  Miers's 
description  and  figures,  except  that  the  median  emargination  is 
less  deep  and  the  lateral  portion  of  the  front  more  advanced  and 
more  curved,  the  eyes  also  appear  to  be  ratlier  more  slender.  It 
agrees  well  with  Guerin's  short  description,  and,  as  his  was  the 
first  published  description,  his  name  will  of  course  hold.  Miers 
gives  as  localities  St.  Christophers,  Cayenne,  and  Brnzil.  Guerin 
was  not  certain  of  the  locality  of  his  specimens,  they  were  either 
27 
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from  Genoa  or  America.     His  types  do  not  exist  Id  the  collec- 
tion of  the  Philadelphia  Academy. 

G«niu  LEPID0P8  Stm. 
Ltpidopt  Tenuta  8tm. 

Lepitlopi  Tenu»ta  Stm.,  Proc.  Pliila.  Acad.,  1858,  p.  230.     Ibid.,  Ann. 
Lye,  vii.  p.  79.     Miers,  Journ.  Linn.  Soc  ,  xiT.  p.  832. 

A  single  specimen,  which  I  refer  without  a  doubt  to  this  species, 
was  du;j:  up  on  the  lieach  near  Fort  Macon,  N.  C.  It  agrees  well 
with  8tiinpHon*s  description,  and  certainly  is  not  L.  acuMlaia^ 
from  which  it  differs  in  the  shai>e  of  the  eyes,  the  form  of  the 
front,  the  dactyli  of  the  second  pair  of  feet,  etc.  Stimpaon's 
type  was  from  St.  Thomas. 

PAGURIOIDEA. 

ProfoHsor  Webster  collected  a  large  number  of  specimens  be- 
longing to  thi»  suUorder,  but  I  am  unable  to  report  on  them. 

THALASSINOIDEA. 

Family  OEBIDJB. 

Genof  OEBIA. 
Oebia  afflaii  Saj 

Gebinaffinu  Say,  1.  c,  i.  p.  241.    Smitli,  Fi«»h  Comm.,  p.  M9,  pi.  ii.  f.  7. 
Specimens  were  collected  at  Beaufort,  X.  C,  and  Sarasota  Hay, 
Fla.     Li>ng  Island  Sound  to  South  Carolina  (Smith),  Charleston, 
S.  C.  (Gibbes;. 

Family  CALLIANASSIDJB. 

Oeoui  CALLIAVASSA. 
Callianaiia  itimptoai  Smith. 

CiiUian*i$9ii  $timp»oni  9>m\X\\^  Fish  Comm.,  1871-2,  p.  549,  pi.  li.  f.  8- 
ProfesHor  Webster  collected  npecimens  at  Beauf<»rt,  N.  C,  an<l 
Northampt(»n   County,  Va.,  Atlantic  side.     Southern   States   to 
Long  iHland  Sound  (Smith). 

ASTACOIDEA. 

Family  PALINURIDJB. 

Ocoaf  PAITTJLIBUB  Oray. 
Paaalirai  amerioanai  8(r««u. 

P'lhn'irug  iiiMricnHu*  Lamarck,  Ms. ;  Edw.,  IlUt.  Crust.,  il.  p.  298. 
PaimHni»  americuHut  Streets,  1.  c,  1H71,  p.  242. 
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A  single  specimen  was  collected  at  Plantation  Ke}',  Fla.,  An- 
tilles (Edw.),  Key  West  (Gibbes),  Isthmus  of  Panama  (Streets). 


I  give  below  a  revision  of  the  genera  of  Caridea  belonging  to 
the  families  Crangonidx^  Atyidae^  and  Palaemonidse,  It  is  founded 
on  the  arrangement  of  Dana.  The  genera  of  which  I  have  seen 
specimens  I  have  designated  by  the  letter  "  o."  As  I  have  recently 
published  a  synonymical  list  of  the  North  American  Shrimps  (Bul- 
letin Essex  Institute,  x.  pp.  53-71,  1878),  I  have  refrained  in  most 
cases  from  giving  the  synonymy  of  the  species  collected  by  Prof. 
Webster. 

CARIDEA. 

Body  generally  laterally  compressed,  the  carapax  not  united  to 
the  epistome,  usually  a  broad  lamelliform  appendage  (antennal 
scale)  on  the  basal  joint  of  the  anteume,  sometimes,  however,  it 
is  wanting;  antennulse  bi-  or  tri-flagellate ;  mandibles  varying  in 
form,  sometimes  with,  sometimes  without  a  palpus  ;  external  max- 
illipeds  generally  pediform  ;  feet  generally  long  and  slender;  gills 
composed  of  lamellae,  five  to  eiglit  pairs  ;  abdomen  long,  the  sides 
produced  downwards. 

Family  CRANOONID2I. 

Mandibles  slender,  incurved,  cutting  edge  narrow,  not  dilate  or 
bifid,  without  a  palpus,  first  and  second  pairs  of  feet  unequal. 

Sub-Family  Crangoninse. 

First  pair  of  feet  stouter  than  the  second.  Hand  sub-chelate, 
the  dactylus  closing  on  the  margin  of  tiie  palm,  the  pollex  being 
spiniforra.     External  maxillipeds  pediform. 

o  Genus  Crangon  Fabr.'  Rostrum  very  short,  eyes  free,  anten- 
nulae  biflagellate,  first  pair  of  pereiopoda  stout,  but  little  longer 
than  the  second,  second  pair  slender,  elongate,  chelate,  remaining 
pairs  acuminate.  Branchiae  five  on  each  side.  Type  Grangon 
vulgaris  Fabr. 

Crangon  vulgaris  Fabr.  Several  specimens  were  collected  at 
Northampton  Co.,  Ya. 

'  Including  SUiraerangon  Einaban,  Proc.  Royal  Irish  Acad.,  viii.  p.  68 
(1863). 
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o  Oeniis  PONTOPHiLlB  Lead),  Sais.'  Rostrum  sliort,  eyes  frccj 
nntennulaj  biflageUnte ;  first  paii- of  pereio  pod  a  stout,  second  pair 
very  short,  Blender,  chelate.  Brancbie  seven,  including  a  rudi- 
mentary one  on  the  second  maxiilipeds.  Type  Ponlupbiluii  it/ji- 
nasxts  Leach. 

o  Oenus  Sabjnba  Owen.'  Rostrum  very  short,  eyes  free,  stout ; 
second  pair  of  pereiopoda  very  short,  not  chelate,  dactylus  minute. 
BmncliitB  as  in  Ponlophilus. 

o  Genus  NzOTOCBANOON  Brandt.'  Rostrum  wanting;  eyes  nearly 
hidden  by  the  carapax;  second  pair  of  pereiopoda  chelate;  liac- 
tyli  of  fourth  and  fifth  pairs  dilated,  natatorial.  Branchiie  five 
on  each  aide,  none  on  the  second  muxilliped.  Type  Neclocranijun 
lar  (Owen  sp.). 

o  Genus  Pakacbanoon  Dana.*  Rostrum  elongate,  eyes  free; 
second  pair  of  pereiopoda  obsolete,  fourth  and  fifth  pairs  aciiinlniite 
gressorial.     Type  I'aracrangon  echinnluf  Dana. 

Snb-Familj  LrsmatlnsB. 

First  pair  of  pereiopoda  stouter  than  the  second,  both  p&irs 
clielate,  fingers  subeqiial,  carpus  of  the  second  pair  annulate. 
External  maxiilipeds  pediforni. 

o  Genua  Nika  Risso.°  Rostrum  sliort,  antennnlte  bidngetlate 
Hands  of  first  pair  of  pereiopoda  dissimilar,  one  l>eing  chelate, 
tiie  otlier  not;  carpus  of  second  pair  elongate,  roultiarticulate ; 
hand  minutely  chelate.    Type  Nika  edulis  Bisso. 

o  Oenus  Ltsmata  Bisso.'  Rostrum  elongate,  sub-eDsiform, 
dentate;  antennulro  triflagcllate ;  first  pair  of  pereiopoda  stout, 
of  medium  length,  chelate;  second  pair  elongate,  carpus  mnlti- 
articulate ;  hand  rudimentary.    Type  Lyemata  geticavda  Risso. 

o  Genus  Hippolysmata  Stm.'  Rostrum  elongate,  antennulie 
biflagellate.    External  maxilliped  elongate,  furnished  with  ezog< 

'  Porhandllngar  1  Vedenskabs  Sclskabet  i  Chrisiiania,  1861,  f.  188.  In- 
cluding Mgeoa  Risso. 

"  Appendix  to  Ihe  voyage  of  Captain  Ross,  p.  83  (1835). 

»  AtqU  Kroyer  Naturlilstorisk  Tidsskrift.  iv.  p.  267  (1843-S)  (nom. 
prieoc.}.  Nectoerangon  Brandt,  In  MiddendorlTs  Reise  In  den  Ansaerten 
Norden  und  Oaten  SibeneaB,  Band  II.  Zoologie,  Tlieil  I.  p.  lU  (1S51). 

'  U.  S.  Exploring  Eipedilion,  Crustacea,  p.  537. 

*  Proctaia  Leach.  '  Melicerta  Ititso. 

'  Proc.  Pliila.  Acad.,  1860,  p.  26. 
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nath ;  first  four  pairs  of  feet  with  exopodlte;  first  pair  rather 
stout,  chelate,  second  filiform  chelate,  carpus  multiarticulate. 
Type  HippolysmcUa  vittata  Stm. 

Hippolysnidta  wurdemanni  (Gibbes,  sp.)  Stm.  Professor  Web- 
ster collected  a  large  number  of  this  species  at  Sarasota  and 
Florida  Bays,  Fla.  There  also  occur  in  the  collection  some  young 
specimens  from  Bird  Shoal,  Beaufort,  N.  C,  which  I  doubtfully 
refer  to  this  species.  I  have  seen  specimens  from  Fort  Jefferson 
(Lieut  Jacques),  and  Key  West  (Packard). 

o  Genus  Tozeuma  Stm.*  Body  greatly  elongate,  slender,  com- 
pressed ;  rostrum  slender,  very  long,  sometimes  scarcely  shorter 
than  the  body;  autennulse  short,  biflagellate ;  external  maxilli- 
peds  very  short,  without  exognath  or  flagellum,  pereiopoda  with- 
out palpi ;  first  pair  very  short,  stout,  chelate,  second  filiform, 
chelate ;  carpus  triarticulate,  telson  elongate,  lanceolate.  Type 
Tozeuma  lanceolatum  Stm. 

Tozeuma  carolinemns  Kingsley  (Plate  xiv.  fig.  8),  was  collected 
at  Charlotte  Harbor,  Fla.,  and  Beaufort,  N.  C. ;  at  tiie  latter  place 
in  a  surface  net. 

o  Genus  Latreutes  Stm.'  Carapax  with  a  dorsal  median  spine. 
Rostrum  elongate,  lamellate,  antcnnulse  biflagellate,  basal  scale 
short,  orbiculate,  hidden  under  the  eyea ;  antennal  scale  acute  ; 
external  maxillipeds  short,  with  exognath  ;  first  four  pairs  of  pe- 
reiopoda with  palpi,  first  two  pairs  chelate,  second  with  the  carpus 
triarticulate.     Type  Latreutes  ensiferus  (Edw.,  sp  ). 

Genus  Rhynchocyolus  Stm.'  Rostrum  large,  lamellate,  obicu- 
late,  antennulae  bifiagellate,  peduncle  short;  external  maxillii)eds 
short,  with  exognath  ;  first  four  pairs  of  pereiopoda  palpigerous  ; 
first  two  chelate,  second  with  the  carpus  triarticulate.  Type 
Rhynchocyclus  planirostris  (De  Haan,  sp.). 

o  Genus  Concordia,*  nov.  Dorsum  of  carapax  strongly  protu- 
berant ;  rostrum  ver}'  short,  eyes  free ;  antennulae  with  two  very 
short  fiagella ;  antennal  scale  very  small ;  fiagellum  moderate ; 
external  maxillipeds  short,  stout ;  first  pair  of  pereiopoda  shorter 

»  Proc.  Phila.  Acad.,  1860,  p.  26.  Angasia  White,  Sp.  Bate  Proc.  Zool. 
Soc.  London,  1863,  p.  498. 

«  Proc.  Phila.  Acad.,  1860,  p.  27. 

'  Cyclorhynchus  De  Haan,  Fauna  Japonica,  Crustacea,  p.  174  (nom. 
prsBoc.)  Rhynchocyclus  Stm.,  Proc.  Phila.  Acad.,  1860,  p.  27. 

*  Named  in  honor  of  Union  College,  to  which  the  specimens  belong. 


^ 
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nnd  stouter  tlmn  the  second  pnir,  wliicb  in  turn  are  fiborter 
llic  remaining  pairs ;  the  carpnB  two  artiouUte.    Type  Concot 
gibberomn,  sp.  n. 

Concordia  gihderosus,  sp.  a.  (Plate  xiv.  fig.  6).  Caiapax  witb 
tlio  iliirsiim  strongly  elpvaleil,  and  iirroed  with  five  gpiniform  twtli ; 
the  first  or  which  is  on  the  rostnim,  tlio  last  at  about  the  luidiite 
of  the  carapax;  oarapax  hetwet-ii  the  teeth  ecaHnate;  rostrum 
very  oliort,  not  exceeding  the  short  and  atoiiV  eyes;  anteniiulte 
with  two  very  short  flagella,  the  outer  swollen  and  cilialo ;  nn- 
toiiiiBl  scale  extending  slightly  lieyimd  the  jwdunelc  of  the  ante*. 
nnls;  flagella  short,  small,  regularly  tapering,  about  twice  the 
luiigth  of  the  carapax.  First  pair  of  jiereiopoda  short,  stoat; 
fingers  aljout  as  long  as  the  paltn,  itecoiid  \a.\T  longer  and  more 
slender ;  i-arpus  two-jointed,  first  joint  longer  tliau  the  meroe,  and 
jvbout  twice  as  long  as  tlie  second,  i-emaining  feot  slender,  idon- 
gate,  the  propodal  joints  with  a  few  spines  on  the  posterior  mar- 
gin ;  dactyli  short,  curved,  with  spines  on  the  concave  margia 
atidoiuen  strongly  bent  at  tlie  middle;  telsuii  narrow,  ta^Mir 1 1 
sides  straight,  extremity  acute. 

A  tumule  with  eggs  from  Fort  Macon  was  about  3  mm.  Ioq^t, 

Suli-Fnmlly  anathophyUinee, 

Second  pair  of  pereiopoda  larger  than  the  first  pair,  external 
ntaxillipcd   bi'ua<],  u|x;i'uu]ilbi'U). 

o  Genus  Gnatuopuyllum,  Latr.  Rostrum  short,  compressed, 
antennnlte  with  two  very  short  flagella,  carpus  of  the  second  pair 
of  pereiopoda  not  annulate. 

Family  ATTIDJS. 

Mandibles  stout,  not  palpigerous,  crown  broad,  di)ate<l,  slightly 
divided.  Second  pair  of  maxillipeds  short  and  broad;  first  two 
pairs  of  pereiopoda  nearly  equal,  the  carpus  of  the  second  not 
annulated. 

Sub- Family  Atjrlna. 

Pereiopoda  without  exopodite. 

o  Genus  Atya  Leach.  Rostrum  short,  depressed  ;  antennolK 
biflagellata;  external  maxillipeds  small,  slender;  first  two  pairs  of 
pereiopoda  similar,  carpus  lunate,  bearding  the  propodus  on  the 
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lower  portion,  fingers  with  long  pencils  of  hairs ;  third,  fourth,  and 
fifth  pairs  much  larger  and  stouter.     Type  Atya  scahra  Leach. 

o  Genus  Evatya  Smith.^  Kostrum  prominent,  carinate,  with 
spines  above,  anterior  portion  of  carapax  witli  scattered  spines 
and  spiny  earinations.  Third  pair  of  pereiopoda  very  stout  and 
tuberculate,  basis  and  coxa  ancliylosed,  ischium  and  meros  firmly 
united,  propodus  much  shorter  than  carpus,  dactylus  very  short, 
unguiform.     Type  Evatya  crassa  Smith. 

o  Genus  Atyoida  Randall.''  Rostrum,  antennae,  antennulee,  and 
the  two  anterior  pairs  of  pereiopoda  as  in  Atya;  third  pair  of 
pereiopoda  elongate,  scarcely  stronger  than  the  two  anterior  pairs. 

Known  species: — 

Type  A.  bisulcata  Randall.     1.  c.  p.  140.     Sandwich  Islands. 

A.  tahitensis  Sim.    Proc.  Phila.  Acad.,  1800,  p.  28.    Society  Islands. 
A.  mexicana  Stm.     Am.  Journ.  Sci.   and  Arts,  XL,  xxvii.  p.  446. 

Caradiua  mexicana  Saussure,  op.  cit.,  p.  45,  pi.  iv.  f.  26,  Mexico. 
A  poeyi  Guenn,  in  Raman  de  Sagra  Hist.  Cuba,  Cuba. 
A.  glabra  Kingsley.     Proc.  Phila.  Acad.,  1878,  p.  93,  West  Coast 
Nicaragua. 

o  Genus  Caradina  M.  Edw.  Rostrum  moderate,  antennulse  bi- 
flagellate ;  second  pair  of  pereiopoda  longer  than  first,  fingers  of 
both  pairs  with  pencils  of  hairs,  carpus  of  first  pair  very  short, 
excavate  in  front,  of  second  pair  oblong,  subcylindrical.  Type 
Caradina  typiiH  M.  Edw. 

Genus  Atyephyra  Brito  Capello.'  Kostrum  many  toothed, 
carapax  with  supraorbital  and  antennal  spines;  hands  hairy,  and 
resembling  those  of  Atya ;  eyes  well  developed.^    Type  A.  rosiana. 

Genus  Troglocaris  Dormitzer.*  Rostrum  thin,  with  fine  teeth 
on  the  borders ;  supraorbital  and  antennal  spines  present ;  eyes 
rudimentary,  pereiopoda  much  as  in  Caradina.  Type  Troglocaris 
Hchmidtii  Dorm. 

>  Second  and  third  Reports  Peabody  Academy  of  Science,  p.  95  (1871). 

*  Journ.  Phila.  Acad.,  viii.  p.  140  (1839).  According  to  E.  von  Martens 
(Archiv  fur  Naturgeschichte,  xxxiv.  pi.  i.  p.  47,  1868),  this  is  not  a  valid 
genus,  as  the  young  of  Atya  have  the  third  pair  of  pereiopoda  as  in  Atyoida, 

>  Discr.  esp.  nov.  de  Crustaceos  de  Portugal,  p.  5,  1866. 

*  Lotos,  III.  p.  85  (1853). 
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Sub-Family  Ephyrinn. 

Pcreiopocia  with  an  exofXHlite. 

Genus  Miersia  Kingsley.^  Rostrum  toothed,  antennulip  biflagel- 
late,  two  anterior  pairs  of  perciopoda,  chelate  small ;  the  carpus 
of  the  second  pair  not  annulate  ;  the  three  posterior  pairs  slender. 
Ty|)e  Mieri^ia  pelagiva  (Risso  sp.). 

The  known  si)ecies  are  : — 

peliffira  (RisftO  »p.).     Mediterranean, 
punrtulata  (Rissosp. ).     Mediterrai^an. 
eompreua  (De  llaan  sp.).    Japan. 

Family  PALJBMONIDJB. 

Mandibles  stout,  incurved,  deeply  bipartite,  apical  process  nar- 
row, oblong. 

Bub-Family  Alpfaeinaa. 

First  pair  of  feet  the  larger,  chelate ;  second  slender,  filiform, 
generally*  chelate,  carpus  fretiuently  annulate. 

Section  I.    Mandibles  with  a  Palpus. 

o  (icnus  Alphel's  Fabr.'  Rostrum  very  short  or  wanting,  an- 
tennuhe  biflagellate,  eyes  hidden  under  the  carapax  ;  mandibles 
with  a  two-jointed  palpus;  external  maxilli(>eds slender,  niodenite; 
first  pair  of  |)ereioiM)da  generally  greatly  ditfering  in  size;  carpus 
of  sec*<uid  pair  annulate.     Ty|>e  Alphenn  ra}>ax  Fabricius. 

Alph*'.uH  ?ni/iMx»Say.  Numerous  specimens  were  collecte<l.  The 
localities  are  Beaufort,  N.  C,  Key  West,  Harlxir  Key,  Sarasota,  and 
Florida  Bays,  and  Marcou  Pass.  Thrin*  si>ecimens  from  Harbor 
Key  were  the  largest  that  I  have  ever  seen,  measuring  re»|)ectively 
40.:^  mm.,  40.H  mm  ,  and  42  :i  mm.  in  length.  Among  th<»se  collected 
at  Kry  West  were  several  of  the  form  descrilnid  b}-  (liblM's  as  A. 
/«;rmoxr/^,  and  two  which  approache<l  A.  Jloridanus  in  size,  form 
of  front,  and  hand. 

Alpheim  wehntrri^  H\}.n,  Carapax  slender,  com pressinl,  rostrum 
acute,  si'pai'att'<l  from  the  orbital  hotxls  by  deep  sulci  Orbital 
hoods  acute,  but  not  spinose.     Penult  joint  of  antennular  iH.HUinclc 

>  Kpht/nt  Boiix,  EdwanK  Do  lliutn,  I>jum.  Holler  (nom.  prnHx*.). 
«  Inrluilinj;  !itt,ru$  Dana.  Vidf  Kingaley,  HuUt'liu  U.  ^^.  Geol.  and  (Jeog. 
Survty,  iv.  p.  1»1»,  ls7s. 
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about  twice  as  long  as  the  last  joint.  Antenna!  scale  narrow,  regu- 
larly tapering,  lamellar  portion  not  extending  to  the  spine  terminat- 
ing the  external  margin.  External  maxillipeds  elongate,  extending 
beyond  the  antennal  peduncle,  the  last  joint  with  a  long  pencil  of 
hairs.  Larger  hand  inflated,  the  upper  outer  proximal  portion  cir- 
cumscribed b3'  an  impressed  line,  a  slight  constriction  of  the  mar- 
gins near  the  articulation  of  the  dactylus ;  thumb  short,  with  a 
shallow  groove  on  the  outer  surface,  which  extends  a  short  distance 
on  the  palmar  portion.  Dactylus  contorted,  extending  be^'ond  the 
thumb,  extremity  rounded.  The  dact^-lus  and  distal  portions  of 
the  propodus  punctate  and  setose,  especially  on  the  inner  surface. 
Smaller  hand  subcylindrical,  fingers  about  as  long  as  palm,  gaping, 
tips  acute,  margins  fringed.  Carpus  of  second  pair  five-jointed,  first 
joint  three  times,  and  second  twice  as  long  as  the  third  or  fourth, 
which  are  subequal  and  8lightl3'  shorter  than  the  fifth.  The  tels.»n 
regularly  tapering,  the  extremity  sinuate-truncate.  The  exopodite 
of  the  sixth  pair  of  pleopoda  (abdominal  feet)  bears  on  the  ex- 
ternal distal  angle  of  the  penultimate  joint,  an  articulated  conical 
black  spine,  the  color  persisting  in  alcohol,  and  which  will  readily 
separate  this  from  any  species  with  which  I  am  acquainted.  Its 
affinities  are  with  A.  nulcatus  of  Panama  and  Peru. 

Three  8i)ecimens  from  Key  West,  the  largest  25  mm.  in  length. 

Alpheus  helerochelis  Say.  Specimens  were  collected  at  Sara- 
sota Bay,  Charlotte  Harbor,  Marcou  Pass,  Harbor  Key,  and  at 
Northampton  County,  Virginia,  Eastern  Shore,  Atlantic  side;  this 
last  being  the  farthest  north  from  which  the  species  has  been 
reported. 

Alpheus  packardii^  sp.  n.  Front,  antennulie  and  antennae  as  in 
A.  helerochelis  except  that  the  sulci  between  the  base  of  the  rostrum, 
and  the  ocular  hoods  are  deeper,  and  last  joint  of  antennular  pedun- 
cle longer  than  in  that  species.  External  maxillipeds  short,  not 
reaching  to  the  tip  of  antennal  scale.  Chelipeds  unequal,  meros 
with  an  acute  tooth  on  the  upper  distal  angle ;  larger  hand  strongly 
compressed,  with  a  sharp  tooth  above  near  the  articulation  of  the 
dactylus,  beyond  this  the  hand  becomes  narrower  by  means  of  a 
sharp  bend  of  the  inferior  margin,  dactylus  contorted,  and  working 
at  an  angle  of  about  30^  with  the  plane  of  the  hand.  Smaller  hand 
more  slender,  but  similarly  ornamented  and  armed,  the  dactylus, 
however,  being  spatulatc,  working  vertically,  and  with  its  margins 
and  those  of  the  opposing  thumb  densely  fringed  with  hairs.    Car- 
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pus  of  the  second  pnir  with  the  first  two  Joints  equal,  and  each 
lon^  ns  the  third  nnd  fourth  together,  which,  in  turn,  arc  subcqual, 
nnd  encli  slightly  shorter  tlian  the  fifth  joint.  This  species,  in  a 
systematic  arrangement  of  the  North  American  forms,  wouM  stand 
between  A.  heierochelix  and  A,  t ranHversodactylutt^  but  more  nearly 
to  tlie  former.  The  differences  from  that  species  arc  not  easy  to 
descrilte,  but  arc  well  marked  in  the  specimens. 

I  have  dedicateil  this  species  to  my  friend  and  former  instructor, 
Dr.  Aipheus  S.  Packard,  Jr.,  not  only  as  a  token  of  esteem,  but 
also  from  a  recognition  of  the  appropriateness  of  the  name.  Tbreo 
males  from  Key  West.     Length,  22  mm. 

Alpfu'us  candei  Gueriu  in  dc  Sagra's  Historia  de  Cuba  Crustaces 
(p.  li.  pi.  ii.  f.  9).  AlpfieuH  transversodactylus  Kingsley.  1  wo  spe- 
cimens were  taken  at  Key  West. 

Bes  des  these  s)>ecies  of  Aljtheutt  there  is  a  single  specimen  ap- 
proaching A.  randei  most  nearly  in  form,  but  differing  from  that 
8|M'cies  in  form  of  front,  and  in  having  a  large  swollen  pyriform 
hand  without  grooves,  etc.,  which  I  hesitate  to  describe  as  new. 

0  Genus  A  lope  White.'  Rostrum  short,  toothed  above,  and 
placed  in  a  groove  formed  by  two  spines  wlii(^li  arise  at  the  ante- 
rior portion  of  the  cnrapax,  and  extend  nearly  as  far  as  the  ros- 
trum. Eyes  but  little  salient,  antonnuhe  bifiagellate;  external 
maxillii»ed  very  long;  hands  of  first  pair  of  {KTciopoila  equal; 
carpus  of  second  pair  annulate.     Type  Alope  palpalis  While. 

(ten us  Akkte  Stimpson.'  Rostrum  short,  rounded  above;  eyes 
free,  anleunuhe  bifiagellate;  antcnnal  scales  larger.  Kxternal 
maxillipeds  slender,  moderate;  hands  of  first  pair  of  pereiopo<ia 
large,  equal,  inversely  depresKcd ;  dactyli  external;  second  pair 
short;  carpus  4-articulate.     Type  Arete  dorsalin  Stm. 

oCtenus  Atiianas  Leach.  Rostrum  short;  antennulw  triflagel- 
late;  eyes  but  little  salient ;  external  maxillipe<ls  short,  slender. 
Frst  pair  of  pereiopo^la  long, stout,  unequal;  second  filiform;  car- 
pus .')  articulate. 

oGi'uus  IIippoLYTE  Leach.'     Rostrum  moderate,  more  or  less 

1  Annnlg  and  Magazine  of  Natural  History,  second  scries,  vol.  i.  p.  225, 
184H. 

«  I'roe.  Arail.  Nat.  Sci.  Philadelphia,  1H(M).  p.  33. 

*  lieHi'li'i  <ioMie.  AniiaU  and  Ma^^azinc  of  Natural  History,  4th  seriea, 
vol.  XX.  p.  313  (1^77).  I  have  not  »een  ('<wla**  dfucription  of  J*en>UMunr9 
^.Vniiul.  del  Accad.  degli  Atipiraz.  Natur  dl  Nai>oli  11.  p.  285,1844).    Erichson 
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ensiform,  not  articulated  to  the  carapax  ;  antennulsc  biflagellate ; 
external  maxilliperls  slender;  first  pairof  feet  short, equal ;  second 
pair  slender;  carpus  multiarticulate.  Type  Hippolyte  spinus 
(Sowerhy  sp.). 

Genus  Caridion  Goes.*  Rostrum  elongate,  cultrate  ;  mandibles 
with  a  three-jointed  palpus :  antennuls^  biflagellate  ;  first  two  pairs 
pereio])oda  nearly  equal,  chelate,  carpus  of  the  first  pair  very  short; 
of  the  second  elongate,  obsoletely  biarticulate.  Type  Caridion 
gordoni  (Spence  Bate  sp.). 

Genus  Bythocaris  G.  0.  Sars.'  llostrum  very  small,  simple, 
unarmed  ;  antennuhe  biflagellate;  antcnnal  scale  large  and  broad  ; 
external  maxilliped  with  the  last  joint  dilated,  obliquely  truncate, 
and  armed  with  teeth,  a  minute  exognath  present.  First  pair  of 
feet  as  in  Hippolyte;  second  pair  slender,  weak;  carpus  multiar- 
ticulate.    Type  Byfhocaria  simplicirostris  G.  0.  Sars. 

Genus  Cryptocheles  G.  0.  Sars.'  Rostrum  small,  narrow, 
toothed  above;  antennulai  biflagellate;  antennal  scale  large,  ex- 
ternally dentate;  last  joint  of  external  maxillipeds  with  the  apex 
somewhat  bipartite,  a  small  exognath  present.  First  pair  of 
pereiopoda  very  short ;  hand  ver}'  elongate  and  attenuate,  digits 
very  short,  and  with  difficulty  visible;  second  pair  slender;  car- 
pus 7-jointed.     T^'pc  Cryptocheles  pygmaea  G.  0.  Sars. 

o  Genus  RiiYNcnociNETES M.Ed w.  llQsemhVmg Hippolyte.  Ros- 
trum ensiform,  movable,  articulated  to  the  carapax;  antennulae 
biflagellate ;  carpus  of  second  pair  of  pereiopoda  not  jointed. 
Ty|)e  Bhynchocinetes  typus  M.  Edw. 

o  Genus  Ogyris  Stm.*  Carapax  not  rostrate,  or  with  rostrum 
very  small,  as  in  the  genus  Alpheus,     Eyes  verj'  long;  antennulae 

in  the  Archiv  fur  Naturgeschichte,  1846,  pt.  2,  p.  310-311,  says  that  there 
are  no  points  mentioned  by  Costa  which  would  not  apply  to  Hippolyte.  On 
the  other  hand  Heller  (Crustaceen  des  sudliclien  Europa,  p.  256,  1863)  re- 
gards one  of  Da  Costa's  species  (P.  elegann)  as  belonging  to  the  genus  An- 
chistia  of  Dana  For  remarks  on  the  synonymy  of  Hippolyte  and  that  of 
Virbius,  attention  is  called  to  Smith,  Trans.  Conn.  Acad.  v.  pp.  63  and  63, 
1879. 

»  CEfversigt  af  K.  Vetensk.  Akad.  Forhandl.  1863,  p.  170.  DorypTiorua 
Norman,  Ann.  et  Mag.  Nat.  Hist.  3d  series,  viii.  p.  276, 1861  mom.  prajoc). 

«  G.  O.  Sars,  SaerskiltaflryktafVidensk.  Selsk.  Forhandl inger,  p.  5,  1869. 

»  Vidensk.  Selsk.  Forhandlingar,  p.  150,  1868. 

*  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p.  36. 
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biflagellate,  llie  peduncle  with  a  spine  esteriially  ou  tlie  basal 
joint;  nntcniial  scale  shorter  th.in  antemial  peduncle;  niamtiblo 
with  n  two-jointed  palpus ;  ejcternal  oiasilliped  long,  witti  n  slen- 
der exognatli;  pereiopoda  without  epipodites;  carpus  of  the 
second  pair  Iri articulate.     Type  Ogyria  orie.nlalis  Stm. 

Ogyris  alphKroslrin,  sp.  n.  [Plate  xiv.  fig.  7.)  Carapax  smooth, 
without  dorsal  carina;  rostrum  very  small,  triangular,  remind- 
ing one  of  that  of  AtphKUs.  Eyes  resembling  those  of  Hlppa, 
elongate,  slender,  half  as  long  ae  the  carapax,  and  extending 
slightly  beyond  the  antennal  peduncles,  the  cornea  but  slightly 
larger  than  the  ocular  peduncle.  Antennnlie  with  a  spine  on  the 
outer  surface  of  the  basal  joint;  biflagellate,  flagella  equal,  and 
about  as  long  as  the  peduncle.  Antennae  with  the  basal  scale 
narrow,  lanceolate,  reaching  nearly  to  the  tip  of  the  penult  joint  of 
the  peduncle;  flagella  three  times  as  long  as  the  peduncle,  or  one 
and  one-half  limes  the  length  of  the  carapax.  External  mallipeds 
long,  stout,  the  distal  joint  being  very  small,  and  furnished  with 
long  hairs,  exopoditc  slender.  First  pair  of  pereiopoda  slender, 
chelate;  meros,  carpus,  and  hand  nearly  equal,  fingers  slii;htly 
longer  than  the  p!iliu.  Second  pair  very  long,  slender,  chuhte; 
cnrpns  tn'articulate,  hand  similar  to  that  of  first  pair.  Third  and 
fourth  pairs  subequal,  slender;  the  dactyli  slender  and  narrow, 
being  not  over  one-third  the  width  of  the  preceding  joints.  Fifth 
pair  very  slender,  more  so  than  any  of  the  preceding  with  the 
ischium  longer  than  the  meros,  which  in  torn  is  about  as  long  as 
the  three  last  joints;  carpus,  propodus,  and  daclyhia  subequal. 
The  three  last  pairs  of  pereiopoda  have  long  hairs  on  the  distal 
j[>ints.  Abdomen  smooth,  rounded  above;  telson  short,  with  the 
sides  arcuate,  and  the  tip  rounded. 

Union  College,  No.  407,  Northampton  Co.,  Va.,  Eastern  shore, 
Atlantic  aide.     H.  E.  Webster. 

Length  19.5  mm. 

Having  but  a  single  specimen,  and  that  in  poor  condition,  I 
have  not  been  able  to  study  it  as  thoroughly  as  I  could  wish.  It 
agrees,  as  far  as  I  have  been  able  to  examine  it,  with  Stimpson's 
diagnosis  of  the  genus  except  in  the  following  particulars.  The 
carapax  is  not  cristate,  and  has  a  minute  rostrum;  the  antennal 
flagella  are  much  longer  than  in  the  type  species ;  the  mandibles, 
as  the  specimen  is  unique,!  have  not  been  able  to  examine.  It  is 
the  second  species  of  the  genns  known,  and  is  interesting  on  ac- 
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count  of  its  habitat ;  the  other  species,  0.  orientalis  Stm.,  coming 
from  China  and  Japan. 

Genus  Pterocaris  Heller.*  Carapax  and  abdominal  segments 
broadly  expanded  at  the  sides.  These  expansions  lamellate  and 
three-lobed,  corresponding  one  to  the  antennal  segments,  one  to 
the  mandibular,  and  the  third  to  the  abdominal  segments.  Eyes 
small,  just  visible  in  front  of  carapax  ;  antennulae  biflagellate  ; 
antennae  with  basal  scale;  external  maxillipeds  with  exopodite 
and  rudimentarj^  epipodite.     Type  P.  typica  Heller. 

Section  II.     Mandibles  without  a  Palpus. 

Genus  Autonomea  Risso.'  Rostrum  short,  eyes  prominent, 
antennulfle  biflagellate,  antennal  scale  wanting.  First  pair  of  pere- 
iopoda  stout,  chelate ;  second  not  chelate;  carpus  not  annulate. 
Type  Autonomea  olimi, 

o  Genus  Virbius  Stimpson  '  Dorsum  of  carapax  and  rostrum 
ecarinate ;  antennulse  biflagellate;  antennal  scale  present.  Ex- 
ternal maxillipeds  short,  with  exopodite.  Pereiopoda  without 
epipodites.  Carpus  of  first  pair  of  pereiopoda  excavate  in  front; 
carpus  of  the  second  pair  triarticulate.  Type  Virbina  acuminaius 
(Dana  sp.). 

o  Sub-genus  Thor  Kingsley.*  Rostrum  short ;  antennulse,  an- 
tennae, and  external  mallipeds  as  in  Virbius.  Carpus  of  first  pair 
of  pereiopoda  not  excavate ;  carpus  of  second  pair  5-articulate. 
Type  Thor  Jioridanus  Kingsley. 

Thor  Jioridanus  Kingsley.  (PI.  xiv.  fig.  6.)  Specimens  were 
collected  by  Professor  H.  E.  Webster  at  Harbor  Key  and  Sarasota 
Bay,  Florida. 

*  Sitzungsberichte  der  k.  Akad.  Wissenschafl.  Wien.  XLV.  pt.  i.  p.  395, 
pi.  i.  f.  7-18  (1862). 

'  I  take  the  fact  that  the  mandible  of  Autor^mea  is  without  a  palpus  from 
Heller  (Crust.  Siidlichen  Europa,  p.  223),  though  in  his  generic  diagnosis  on 
p.  249  he  makes  no  mention  of  the  mandible,  but  takes  his  description  from 
Desmarest.  Heller  had  never  seen  specimens  of  this  genus.  Risso  (Crust. 
Nice,  pp.  166-169,  1816)  does  not  mention  the  mandibles. ' 

3  Proc.  Acad.  Nat.  Sol.  Philadelphia,  1860,  p.  85.  For  remarks  on  this 
genus,  vid.  Smith,  Trans.  Conn.  Acad.  v.  p.  62,  1879.  Oaradina  Unuiroa- 
tris  Spence  Bate,  Proc.  Zool.  Soc'y,  London,  1863,  p.  501,  pi.  xl.  f.  4,  from 
Australia,  belongs  to  this  genus. 

*  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1878,  p.  94. 
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Sub-Faml!y  Pandalinw. 

Antennulic  biflagetlat«,  mandibles  witL  a  palpus,  antcnor  pcie- 
iopoda  vei'y  sk-nder,  not  chelate ;  eucond  filifurm  obelnte ;  cai'piis 
multiartiuiilate. 

o  Genus  Pandalvb  Lench,'     Type  Pandalun  montagui  Leach. 

Sub  Fmnily  FalBBmonlnes. 
Two  anterior  pnire  of  pcreiopoda  chelate ;  carpua  of  none  finmi- 
Inte ;  secoiid  pair  larger  than  the  first,  pereiopoda  without  piilpi. 

Section  I.    Mandibles  winiocr  a  palpus. 
Ji.  Anteniiulfe  bifingellatc. 

Genua  Tvpton  CobU.*  RobUudi  flitiall, eyes  free, antenna)  scale 
ivbaetit,  external  maxiUipeda  iiediform,  with  exognath.  TyjM 
Tijplon  spongioid  Gosta. 

u  Genus  Pontonia  Latreille.  Rostrum  siiort,  eyes  prominent, 
anteiuiiiliD  with  the  outer  flagellum  hiBd  at  the  extremity ;  anleu- 
nal  suale  moderate.  Externai  niHsillipeds  BubopcrcuUrorm  with 
exognath ;  second  Joint  broad,  lunger  than  remaining  joints  to- 
gether, these  last  eylindrical.  Tyjw  Ponloiiia  ciiMon  (Forskal  sp.). 
Guerin.      Pontonia  iyrr/iena  (Risso  sp.)  Latreitk-. 

Ponlonia  unidens,  sp.  n.  (PI.  xiv.  f,  9.)  Garapax  putrescent, 
depressed  ;  rostrum  short,  acute,  slightly  depressed,  not  extend- 
inp:  as  far  forward  as  the  eyes ;  orbital  spine  present  though  small ; 
cervical  suture  well  marked;  eyes  stout,  reaching  the  last  jiiint 
of  the  antennular  peduncle,  Antennulae  with  the  joints  of  the 
peduncle  snb-equal ;  the  flagella  very  short,  not  as  long  as  the 
peduncle.  Antenna!  scale  about  twice  as  long  as  broad,  ex- 
tremity rounded  and  reaching  to  the  last  joint  of  anteunular  pe- 

'  Ponlophilui  Risso,  Hist,  Nat.  Europe  Merid.  t.  v.  p.  63,  182fl  ;  Brandt 
In  MiddendorlTa  Reiae  in  den  Auaserstcu  Nordcn  und  OBten  Sibcriens, 
Bd.  ii.  Tlieil  i.  p.  133,  1851. 

•  Annali  dell'  Acad.  Segli  Aspir.  Natur  di  Napoli  ii.  1844  (Teste  HHIer), 
Ponlonetla  Heller,  Verliandlungon  des  Zool.  Bot.  Verein  iu  Wein,  1858, 
p.  634.  Rev.  A.  M,  Norman  (Ann.  and  Mng.  Nnt.  Hisl.  IV.  ii.  p.  176, 
18C8)  compares  tlila  genua  with  Alpheux,  It  is  far  more  nearly  related  lo 
Poiitoiiia.  Its  reaemblance  to  Antonomea,  in  the  absence  of  tlie  aiilennal 
scale,  was  uoiiced  by  Heller. 
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duncle.  First  pair  of  pereiopoda  slender,  longer  than  the  cara- 
pax  ;  meros,  carpus,  and  hand  nearly  equal,  the  fingers  half  as 
long  as  the  palm.  Second  pair  of  feet  unequal ;  larger  hand 
inflated,  longer  than  the  carapax,  pubescent;  fingers  one-third 
the  length  of  the  palm,  incurved  and  slightly  depressed  ;  the  dac- 
tylus  with  a  large  obtuse  tooth  near  the  base,  which  fits  into  a  cor- 
responding cavity  in  the  pollex  (as  in  many  species  of  Alpheus)] 
pollex  without  teeth.  Smaller  hand  three-fourths  as  long  as  the 
larger,  cylindrical  straight  fingers  one-third  as  long  as  the  palm. 
Remaining  pereiopoda  moderate,  minutely  unguiculate.  Telson 
about  twice  as  long  as  broad,  sides  strongly  arcenate. 

Key  West,  Fla.,  A.  S.  Packard,  Jr. 

Length  10  mm. 

This  species  diflers  from  P.  domestica  Gibbes  in  the  pubescence 
of  the  carapax  and  hands,  and  in  having  but  one  tooth  on  the 
dactylus  of  the  larger  hand  of  tlie  second  pair  and  none  on  the 
thumb,  etc.  etc.  It  may  prove  to  be  the  Pontonia  mexicana  of 
Guerin-Meneville  in  Ramen  de  la  Sagra's  Historia  fisica,  politica 
y  natural  de  la  Isla  de  Cuba,  1856.  The  types  are  in  the  Museum 
of  the  Peabody  Academy  of  Science  at  Salem,  Mass.  None  were 
collected  by  Prof.  Webster. 

Genus  Coralliocaris  Stm.*  Rostrum  small :  eyes  large  and 
prominent;  antennal  scale  very  broad  ;  external  maxillipeds  oper- 
culiform  ;  all  the  joints  of  nearly  equal  width ;  second  pair  of 
pereiopoda  large,  long,  subequal ;  dactyli  of  posterior  pairs  with 
a  protuberance  on  the  under  side  near  the  base.  Type  Corallio- 
caris superbus  Dana,  sp. 

Genus  IIarpilius  Dana.'  Closely  allied  to  Pontonia^  but  differ- 
ing in  having  the  distal  joints  of  the  external  maxillipeds  together 
longer  than  the  second  joint ;  second  pair  of  pereiopoda  long, 
slender,  equal.     Type  Harpilius  lutescens  Dana. 

o  Genus  Anchistia  Dana.'  Rostrum  long,  slender,  frequently 
ensiform ;  eyes  prominent;  antennulae  with  one  flagelluro  partly 
bifid ;  extenal  maxillipeds  slender,  pediform ;  second  pair  of  pe- 

«  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p.  38.  (Edipus  Dana,  U.  8. 
Ex.  Ex.  Crust.,  p.  572,  1851  (nom.  prffioc). 

«  Op.  cit.,  p.  574,  1851. 

*  Op.  oil.,  p.  577  (1851),  Pelias  Roux,  Memolre  sur  le  Salicoques,  p.  25 
(1831).  Heller,  Sitzungsber.  der  K.  Akad.  Wlss.  Wien,  xlv.  pt.  1,  p.  406 
(1862),  non  Merrian  (1820). 
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rv*u>|HMl:i  ftlenficT.  lon^.  equal ;   flactyli  of  posterior  pairs   long, 
sleiultT,  nearly  htraif^bt.     Ty|)e  Auvhiatia  gracilis  Dana. 

H.  Anton II Ilia;  triflagellate. 

GenuHKi'KYifYNOin.HMierH.'  ^^KoBtrurntriangn1ar,broadatbase, 
acute,  very  iiliort,  Imrely  reaching  the  extremity  of  the  eyes  ; 
anterior  margin  of  carapax  with  a  small  »|>ine  l)etween  the  eyes 
and  the  roHtntni  ami  another  below  the  point  of  insertion  of  the 
peduncle  of  the  antenna*;  antennae  with  a  small  basal  scale;  an- 
tenniihi*  triflagellate;  outer  inaxilliix^ds  slender,  second  pair  of 
legH  nearly  an  in  Anrfiit*tia ;  tarui  of  last  three  pairs  of  legs  nearly 
straight,  acute/*     Type  A\  icrzei<nuw»ki  Miers. 

1  am  uncertain  as  to  the  exact  position  of  this  genus,  as  the 
author  Hays  nothing  concerning  the  mandibles.  There  also  exist 
several  dincrepaiicicH  between  the  description  and  figures  (Plate 
Ixvii.  f.  2-2  a).  The  spine  on  the  anterior  margin  l>eing  repre- 
sented as  external  to  the  eyes,  and  the  first  pair  of  feet  being  the 
larger,  %vliich,  if  true,  would  remove  it  to  the  Alpheinse^  from  all 
geiicia  of  which,  however,  it  is  separated  by  the  triflagellate  an- 
teiinuhi*.  Miers  compares  it  with  Anrhintia  and  Harpiliutfj  and 
in  that  l<»cality  I  allow  it  to  remain. 

(JcnuN  rAii.vMoNKTKH  Heller.'  Antennae,  antcnnulne,  and  pere- 
i(»poda  as  in  Palirmtni ;  carapax  with  anteiinal  and  branchioste- 
gal  spines,  hepatic  spine  wanting ;  rostrum  long,  lamellate.  Type 
J^iiitin'tiiftf'H  variant!  (Leach,  sp. ). 

Paht  mont'trti  rarolinnH  Stin.  S|)ccimens  were  collccteil  by  Prof. 
Webnter  at  Beaufort,  N.  C,  and  Marcou  Pass,  F^la. 

Paiif  innnHt'M  vuhjaria  (Say,  sp.),  Stm.  Heaufort,  N.  C,  North- 
ampton To.,  Va.,  and  Charlotte  Harbor,  Fla. 

o  (tcnuH  Uhoc.\kis  Stm.'  Body  slender,  compressed  ;  rostrum 
cristate  and  toothed  above,  lieueath  straight,  and  etlentulous;  ocu- 
lar peduncles  long ;  alHloineii  slender,  elongate,  the  sixth  segment 
verv  much  s<».     Tv|h»  L'mrarttt  Itnutirautlata  Stra. 

Cnu'tiriH  inntji*'auilata  Sim.  (1.  c,  p.  Ii*>.).  As  Stimpson's  de- 
scription is  very  short,  and  as  this  s|KH'ics  has  not  been  noticed  by 
subsc<pient  writers,  I  append  a  short  description,  based  u[>on  8|)eci- 

I  Pmof't'itincs  of  the  Z4H>lojjical  SiHrioty  of  London,  l>^77,  p.  6d3. 

*  /.« itM'hrilX  fur  \Vi!k»i>n**ch:if\1iiiie  ZtH)lot;it\  xix.  p.  137. 

•  Vr^K.  Acua.  Nat,  8cl.  rhllaaclpbis.  ll*60,  p.  3». 
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mens  collected  by  Prof.  Webster  at  Beaufort,  N.  C,  Marcou  Pass, 
and  Charlotte  Harbor,  Fla.  Only  four  specimens  were  obtained, 
two  male  and  two  female. 

Rostrum  compressed,  not  reaching  the  extremity  of  the  anten- 
nular  peduncles;  above  arcuate,  with  seven  or  eiglit  teeth,  the 
second  of  which  is  directly  above  the  insertion  of  the  e^'es;  an- 
tennal  scale  large,  extending  be^'ond  the  antennular  peduncle, 
the  sides  parallel,  the  extremity  obliquely  rounded,  truncate ; 
first  pair  of  pereiopoda  reaching  the  tip  of  the  antennal  scale, 
the  second  longer,  the  fingers  of  each  about  as  long  as  the  palm, 
remaining  feet  bi-unguiculate,  all  very  slender  and  almost  filiform; 
abdomen  between  four  and  five  times  the  length  of  the  carapnx ; 
third  segment  (and  sometimes  the  fourth  also)  of  the  abdomen 
swollen,  fifth  short,  sixth  about  the  length  of  the  carapax ;  telson 
slender,  elongate,  sides  straight,  regularly  tapering  to  the  acute 
tip.  The  female  appears  to  be  rather  stouter  than  the  male. 
Length  15.5-20  mm. 

Section  II.    Mandibles  with  a  Palpus. 

A.  Antennuloi  biflagellate. 

Genus  Pal^emonella  Dana.*  Body  not  depressed ;  rostrum 
modiirate;  eyes  of  medium  size;  mandibular  palpus  two-jointed, 
very  short;  antennulse  bifiagellate,  one  flagellum  with  the  apex 
bifid ;  external  maxillipeds  slender,  pediform.  Type  Palemonella 
tenuipes  Dana. 

o  Genus  Hymenocera  Latreille.  AntennulaB  biflagellate,  one 
flagellum  membranous,  dilated,  and  foliaceous ;  first  pair  of  pe- 
reiopoda very  slender,  hand  minute,  second  stouter,  very  broad, 
hand  and  dactylus  membranous. 

B.  Antennulffi  triflagellate. 

o  Genus  Pal^emon  Fabr.'  Rostrum  lamellate,  dentate;  e3'e8 
free;  mandibles  with  a  three-jointed  pal|)U8;  external  maxilli- 
peds slender.     Type  Palsemon  squilla  (Linne,  sp.). 

«  U.  S.  Expl.  Expcd.  Crust.,  p.  582. 

*  Leander,  Desmarost,  Annales  Societ6  Entomologiqiie  de  Prance,  vii.  p. 
87,  1849.     BithyniA^  Philippi,  Archiv  fur  Naturgescliichte,  xxvi.  pt.  1,  pp. 
161-164  (1860).    J/</cr«>&racAti/w,  Spence  Bate,  Proc.  Zool.  Soc'y  London, 
1868,  p.  363. 
28 
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*\  .  •«•«  .-s  THua.*    Rostrum  of  medium  size;  e^'es  wholly 
.   ^.      !v:  .Ampax,  as  in  Alpheus ;  external  maxillipcda 
*   -x     '   t^hiopiS  spinulottimanus  VantL. 

Sub-Family  Oplophorin». 

.     ..•  ;  .w*  |H.»n»iopo<la  either  didactj'le  or  vergiform,  second 
, .    .  .»v..i:o  :  antennuhe  hiflagellate. 
X  Ori«»rHoBU8  M.  Edw.     Rostrum  long,  dentate,  pereio- 

.  i  «  L  /Al^M^orous  ;  four  anterior  chelate;  antennal  scale   with 

,     \.\iiKil  margin  spined  ;  abdomen  armed  above  with  one  or 
.V    vuij  spiniform  processes.     Type  Oplop/wrus  typutt  M.  Kilw« 

i«iuUH  rAi'LUKUs  Stm."  Rostrum  long  or  short;  Imsal  scale  of 
« ..Kiiuula'  wanting:  basal  scale  of  antennie  externally  UDarmed  ; 
,  x.v'Uial  maxillipeds  pediform,  with  exognath ;  pereiopoda  fur- 
. .^lu'd  witli  exopo<Ute,.  the  first  two  pairs  clielate,  the  second  pair 
^  iiivU*r  and  long ;  dorsum  of  alxlomen  unarmed  ;  sixth  alxlominal 
<«xk;"*^*i*^  l^'"i?  ^'^^^  slender.     Ty[>e  CauluruH  pelagicus  Stm. 

Am  there  is  nothing  except  the  length  of  the  rostrum  to  sepa- 
i.iio  Xii>horariit  from  CauluruH^l  have  thought  best  to  unite 
Uioui.  Xiphocaris  has  but  a  single  species,  JIipi>t)lyte  elonyaia 
{i{\i*r\i\  =  Oplophorus  AmericanuH  Saussure. 

(■onus  TiiALAHSiocARib  Stm.*  Rostrum  and  antennulie  as  in 
(ifdifphurns.  Feet  not  palpigerus,  anterior  pair  not  chelate;  se- 
cond pair  stout,  chelate  ;  mandibular  palpus  triarticulate ;  third 
M*gment  of  abdomen  prolonged  into  a  long  spine  above.  Ty|>e 
ThaUt^siocariH  luciduK  (Dana,  sp.). 

Family  PBNiBIDiB. 

Cienus  SiCYONiA  Edw.,  Stm. 

Stryonia   laoiyata  Stm.     A  single   specimen  of  this  species 
was  collected  at  Sarasota  Ha}',  Fla. 
Stry*tnia  carinata  M.  Edw. 

PiiUrmoh  oirinatui  OHvitT,  EncyclniM;dic  Mi'thodiquc,  vIjI.  p.  667  (teste 
Edw.>- 


'  Op.  cit..  p.  5l»4. 

•  Proc.  \i'x\^.  Niil.  Sci.  Philmh'lpliia,  1800,  p.  42.  Xiphoeari*,  E.  von 
Manrns,  Archiv  fiir  NHlur^oscUirhti-.  xxxviii.  Hil.  i.  p.  i:JU  (1872). 

'  Pmc.  Aouil.  Nut.  Sci.  IMiiliKU'Iphin,  It^OU,  p.  42.  AVyiWuf,  Dana,  op. 
cit  ,  p.  01*7  (lioiiu-n  pruMiccuputuin). 
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Sicyonia  carinata  M.  Edw.,  Hist.  Nat.  Crust.,  ii.  p.  410.  Dana,  U.  S. 
Ex.  Ex.  Crust.,  p.  602.  Smith,  Trans.  Conn.  Acad.,  ii.  p.  40.  Von 
Martens,  Archiv  ftir  Naturgesch.  xxxviii.  p.  143. 

Of  this  species,  which  is  reported  from  Rio  Janeiro  b}'  Edwards 
and  Dana,  and  from  Cuba  by  von  Martens,  two  specimens  were 
collected  by  Prof.  Webster,  one  at  Sarasota  Bay  and  the  other  at 
Charlotte  Harbor. 

Genus  Peneus  Fabr. 

Peneus  co7istrictu8  Stm.  A  single  specimen  was  collected  at 
Marcou  Pass. 

Peneus  brazilieyisis  Latreille.  From  Beaufort,  N.  C,  Marcou 
Pass,  Charlotte  Harbor,  and  Sarasota  Bay,  Fla.  I  would  here 
say  that  the  specimens  described  by  me  as  Peneus  brevirostris 
(Proc.  Acad.  Nat.  Sci.  Philadelphia,  1878),  from  the  west  coast  of 
Nicaragua,  prove  to  be  P.  braziliensis^  thus  adding  another  to 
the  list  of  species  common  to  both  coasts. 

In  my  "  List  of  Decapod  Crustacea  of  the  Atlantic  Coast, 
whose  range  embraces  Fort  Macon"  (Proceedings  Philadelphia 
Academy,  1878,  pp.  316-330),  I  enumerated  sixty-five  species,  of 
which  fift^'-three  had  at  that  time  been  reported  from  Fort  Macon. 
In  this  paper  six  more  of  these  species  are  reported  from  there, 
while  Polyonyx  macrocheles^  Lepidops  venusta^  Hippolysmata 
wurdemanni^  and  Concordia  gibberosa^  which  were  not  enumerated 
in  my  list,  were  found  there  by  Prof.  Webster,  and  Ogyris  alphas- 
rostris^  from  its  near  locality',  may  reasonably  be  expected  there. 

EXPLANATION  OF  PLATE. 

Fig.  1.  Mithracidus  hirsutipes  ;  la.  Antennal  region. 

Fig  2.  Pisosoma  glabra. 

Fig.  3.  Eupilumnus  websteri ;  3a.  External  maxilliped. 

Fig.  4.  Euceramus  praslongus ;  4a.  External  maxilliped.  46. 
Telson. 

Fig.  5.   Concordia  gibberosa. 

Fig.  6.   Thor  Jioridanns ;  6a.  Antennula.     66.  Mandible. 

Fig.  7.   OgyriH  alphserostris. 

Fig.  8.   Tozeuma  carolinensis. 

Fig.  9.  Pontonia  unidens;  larger  hand  outside;  9a.  Ditto  in- 
side. 
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Decbmbeh  2. 
The  Piesident,  Dr.  Ruschf.nberoer,  in  tlio  chair. 
Thirty-six  persoue  preBcnt. 

Dkcembeb  9. 
The  President,  Hr,  RuscHF.NBEfiOEit,  in  the  chair, 
Fiftj-  persons  presenb. 
A  paper  entitled  "  Description  of  a  FretBl  IV alms,"  liy  Han 
son  Allen,  M.D.,  was  presented  for  ptiblicalJon. 

Complete  Oonnec'fojt  of  the  FisKara    Centralis  (Fiss.  of   So-~ 

lando)  kUTi  the  FoKxa  Sylnii Dr.  A,  J.  Pahker  stated  tliat  Dr. 

Chas.  K.  Mills  had  lately  observed,  while  examining  the  brnin  of 
a  white  person,  that  the  central  flesiire  ran  completely  into  the 
fossa  Sylvii  without  any  bridjiing  convolution  bein^  found  present. 
The  fiesura  centralis,  as  it  exists  in  the  higher  primates,  begins  at 
the  upper  border  of  the  hemisphere,  and  extends  obliquely  down- 
wards and  forwards,  terminating  above  the  Sylvian,  so  that  we 
find  an  arched  convolution  surrounding  its  lower  end  and  com- 
pletely separating  it  from  the  Sylvian  fissure.  In  18fi6,  however, 
Turner  reported  aoaae  (Kdiuburgh  McdifnlJournnl.  ISGfi)  in  which 
be  found  this  fissure  joining  the  Sylvian.  This  appears  to  be,  up 
to  that  time,  the  only  recoi-ded  case.  Ecker,  in  speaking  of  this 
observaticm  (Cerebral  Convolutions  of  Man,  trans,  by  R,  T.  Edes, 
M.D.,  1873),  says:  "I  have  not  yet  seen  a  complete  opening  of 
the  central  I'nrrow  into  the  fissura  Sylvii  of  which  Turner  si)eaks;" 
and  BischoiT  goes  so  far  as  to  albrm  (Die  Grossbirnwindiingen  des 
Menschen,  etc.,  Abhand.  dcr  k.  bair,  Akad.  der  Wissensuhafien 
Miincben,  I8I>8),  that  the  central  Gssnrc  bends  with  its  upper  end 
gradually  backwards,  but  it  remains  closed  at  its  upper  and  lower 
end.  and  never  opens  into  the  fossa  Sylvii.  In  the  Proc.  of  Acad- 
emy of  Nat.  Sciences  Pliila,,  1878,  Dr.  Parker  has  reported  a  case 
similar  to  those  observed  i>y  Prof.  Turner  and  Dr.  Mills,  n  photo- 
graph of  whieh  was  exhibited  ;  so  that  we  have  now  at  least  three 
we  11- authenticated  cases  in  which  this  relation  of  the  two  Assures 
referred  to  above  existed.  Bischotf  objects  to  the  observation  of 
Turner  on  account  of  its  disagreement  with  ceitain  views  in  re- 
gard to  the  morphology  of  the  cerebral  convolutions  which  be  ad- 
vances in  tlie  pai>er  referred  to  above.  He  considers  that  "a  large 
number  of  tbe  convolutions  of  tlic  great  hemisphere  are  arranged 
around  the  ends  of  the  primary  furrows  in  more  or  less  simple  or 
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complicated  arches."  The  primary  fissures,  according  to  him,  are 
the  anterior  and  posterior  branches  of  the  fossa  Sylvii ;  the  fissura 
centralis  or  fissure  of  Rolando,  fissura  perpendicularis  interna  or 
parieto-occipital  fissure,  fissura  parallel  a  or  superior  temporal 
fissure,  and  the  fissura  hippocampi.  This  latter  fissure  of  Bischoff 
corresponds  to  Gratiolet^s  fissure  des  hippocampes,  and  includes 
both  the  fissura  hippocampi  and  the  fissura  calcarina  of  other 
writers.  The  tj'pe  is  expressed,  according  to  Bischofl*,  by  these 
fissures,  and  the  development  of  the  convolutions  consists  merely 
of  arched  windings  surrounding  the  ends  of  these  primary  fur- 
rows, and  the  further  development  of  the  convolutions  arises  in 
fact  through  the  stronger  development,  bending  backwards  and 
forwards,  rising  and  sinking  of  the  lobules*  around  the  above-named 
furrows.  Through  this  process  there  arise  secondary  folds  and 
fissures,  side  convolutions  and  connections  and  separations  of  in- 
dividual convolutions.  The  same,  says  Bischoff,  may  be  diflerent 
on  the  two  sides  of  the  same  brain  and  in  different  individuals, 
the  ground  forms  being,  therefore,  more  or  less  hidden,  but  we 
can  recognize  them  easily  in  all  brains.  He  hopes,  however,  that 
it  will  soon  be  possible  to  explain  and  make  intelligible  these  in- 
dividual modifications.  There  are,  however,  convolutions  which, 
as  Bischoff  remarks,  do  not  appear  to  be  in  unison  with  this  type, 
such  as  the  first  and  second  frontal  and  the  convolutions  of  the 
occipital  and  temporal  lobes.  For  these  Bischoff  says  that  he  can 
find  no  particular  plan  on  which  they  may  be  based.  The}'  arise 
one  after  the  other,  and  become  more  and  more  complex,  as  it 
appears,  from  purely  mechanical  necessities  of  the  surface  increas- 
ing in  a  definite  space.  In  tnis  manner  arise  the  first  and  second 
frontal  fissures,  the  second  temporal,  fissura  collateralis,  etc.,  and 
their  bordering  convolutions.  Thus,  in  the  frontal  lobe,  Bischoff 
points  out  two  upper  frontal  convolutions,  and  a  third  or  inferior 
arching  around  the  ascending  branch  of  the  fossa  Sylvii.  In  the 
frontal  lobe  an  anterior  and  a  posterior  central  winding  arching 
around  the  upper  and  lower  extremities  of  the  fissura  centralis. 
Posterior  to  these,  at  the  upper  border  of  the  hemisphere  and  ex- 
tending over  on  to  the  mesial  surface,  a  superior  internal  parietal 
group  of  convolutions  (obere  innere  Scheitelgruppe)  correspond- 
ing to  the  lobulus  parietal  is  superior  and  pra^cuneus.  Besides 
these,  Bischoff  points  out  five  so-called  arched  parietal  convolu- 
tions. A  first  or  anterior  parietal  arched  convolution  (erste  oder 
vordere  Scheitelbogenwindung)  surrounding  the  upper  extremity 
of  the  horizontal  branch  of  the  fossa  Sylvii.  A  second  or  middle 
(zweite  oder  mittlere  Scheitelbogenwindung)  surrounding  the  up- 
per extremity  of  the  superior  temporal  fissure.  Posterior  to  these 
a  third  smaller  arched  convolution  which  curves  around  the  upper 
end  of  the  fissura  temporalis  media,  the  dritte  Scheitelbogenwin- 
dung. He  admits,  indeed,  that  the  arrangement  of  these  arched 
convolutions   is  very  variable   and   manifold,  and  therefore  the 
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appearance  of  these  arches  is  not  al trays 
diatingtiiBlies  a  superior  tnternAl  (ubere  ii 
bogenwiiirtung)  siirrou Doling  the  upper  exlremity  of  tlie  flssiira  per- 
pend iu  til  ar  is  interna.  This  cori-esponds  with  the  pli  de  passage 
Bllp^rieitr  cxterne,  Gratiolet,  gyrus  occipitalis  primus,  Kcker ; 
oberer  Zui?  der  hiutern  Ceiitralwiiidung  (in  part),  HuBclkke  ;  erste 
obere  Hiiiterlappenwiiidnng,  Waguer,  first  external  annectent  gy- 
rus, Huxley;  first  bridging  annectent  or  connecting  gyrus.  Turner. 
An  inferior  internal  (iintere  innere  oder  fiinfle,  Scheitelliogen win- 
dung)  surrounding  the  lower  extremity  of  the  Sssura  perpendieu- 
laria  interna.  This  corresponds  with  the  pli  de  passiige  interne 
iiif^rieur  of  Grntiolet;  gyrus  cunei  of  Eeker.  The  existence  of  a 
pli  de  passage  interne  Bup^rieur  is  not  admitted  liy  Biscboff,  who 
considers  that  tliis  convolulion  is  bomologous  with  the  pli  de  pas- 
sage 8ti|>eneur  externe.  Eeker  dissents  from  tbia  view  of  the 
case,  and  the  speaker  had  attempted  to  show  in  a  previous  com* 
muiiicntion  (Plis  de  passage  in  the  Primates,  Prou  Acad.  Nat. 
Seiences,  Philadelphia,  1878)  that  at  least  in  certain  cases  Bischoff 
is  correct.  In  the  occipital  lobe  Bischoff  distinguishes  tbi-ee  eon- 
volution  groups,  an  outer  upper,  the  so-called  cunua,  and  two 
lower,  an  internal  sujieiinr  (lobulus  lingualis),  and  an  external  In- 
ferior (lobuUis  fusirorniia).  In  tlie  temporal  lube  BiacbolT  does 
not  differ  in  his  divisions  from  previous  writers. 

The  observations  referred  to  at  the  beginning  of  this  cotnmnni- 
cation  in  reference  to  the  union  of  the  centra!  and  Sylvian  fissures 
is  not  in  accordance  with  the  views  of  Biachoff,  at  least  in  the  ab- 
solute maimer  iu  whiuli  he  proposes  them  ;  and  that  he  considers 
the  presence  of  these  arching  convolntious  around  the  ends  nf  the 
primary  fvirrows  as  absolutely  oasenliid,  is  shown  by  his  criticism 
of  Turner's  observation  referred  to  above,  and  also  of  Dr.  Kol- 
leston's  observations  on  the  premier  pli  de  passage.  In  seven 
human  brains  examined  by  Dr.  Rolleston  in  reference  to  the  de- 
velopment and  character  of  this  convolution,  lie  found  it  in  one 
case  entirely  wanting  on  one  side.  Biachoff  regards  this  as  an 
error,  stating  that  this  is  a  very  typical  and  cbaracteristtc  convo- 
lution, which,  according  to  his  view  can  never  and  will  never  be 
found  wanting  where  deep  and  extensive  anomalies  In  brain  de- 
velopment have  not  taken  place. 

In  conclusion,  he  could  but  repeat  the  opinion  of  Eeker,  "  what 
Bischoff  says  is  also  perfectly  correct,  that  a  large  number  of  the 
convolutions  of  the  cerebral  hemisphere  are  arranged  around  the 
ends  of  the  primary  furrows  in  more  or  less  simple  or  compli- 
cated arches ;  and  it  cannot  be  otherwise,  for  the  ranges  of  moun- 
tains inclosing  a  valley  must  necessarily  pass  into  each  other 
where  the  valley  ends,  but  no  special  explanation  seems  to  be 
thereby  disclosed." 


I 
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December  16. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Fifty-seven  persons  present. 


December  23. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Seventy-two  persons  present. 


December  30. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
One  hundred  and  ninety  persons  present. 

The  following  reports  were  read  and  referred  to  the  Publication 
Committee : — 


PBOCJEKDINQB  0?  THE   AOADBMY  OF  p879. 


REPORT  OF  THE  PRESIDEVT  FOR  THE  TEAR 
ENDING  NOVEMBER  30,  1879. 

The  hiatorj'  of  tlie  Aca<ieiny  for  tlie  year  ending  Nov,  30,  1879, 
is  nol  very  remarkable.     It  may  be  briefly  stated. 

Tlie  Academy  offered,  Feb,  1879,  to  receive  on  deposit  the  col- 
lections made  by  tlie  second  geological  survey  of  the  Slate  of 
Pennsylvania;  aiid  asked  tlie  Legislature  to  appropriate  money 
towards  enlargement  of  the  building  for  tlie  purpose  of  affording 
ample  space  for  the  displity  of  a  distinct  collection  of  specimens 
illustrative  of  all  departmeuts  of  the  natural  history  of  Pennsyl- 
vania, including  those  of  the  geologii:al  surveys.  It  is  believed 
that  a  separate  miisenm  of  the  kind  proposed  would  be  attractive 
and  interesting  to  visitors  generally,  as  well  as  instructive.  It 
wotdd  nltimately  liecome  an  objective  representation  of  all  tha 
natural  resources  of  the  State,  and  possibly  suggestive  of  neiv 
applications  of  them  in  the  industrial  arts,  and  at  the  same  time 
tend  to  enhance  in  public  estimation  the  value  of  the  study  of  the 

All  the  members  of  the  Legislature  were  invited  to  visit  the 
institution  in  the  evening  of  April  25th.  Several  of  those  who 
were  present  at  this  reception  expressed  opinions  favoralile  to 
granting  the  petition  of  the  Academy ;  but  the  Legislature  Anally 
adjourned  without  acting  upon  it. 

A  proposition  to  amend  the  by-laws,  made  May  6th,  was  unani- 
mously rejected  Oct.  28th. 

Experience  has  demonstrated  that  the  ordinary  income  of  the 
Society  is  very  much  less  than  the  amount  of  its  necessary  ei- 
penses.  After  due  consideration  of  the  subject  by  the  council  it 
was  proposed  to  ask  contributions  from  members  and  others 
towards  the  creation  of  a  maintenance  or  working  fund  of  sufllcient 
amount  to  supply  at  least  current  deficiencies. 

A  committee  of  forty  members  was  appointed,  Sept.  16th,  by 
the  President,  under  authority  of  the  Academy,  to  solicit  contri- 
butions.    The  committee  met,  organized,  and  issued  a  circular  in 
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which  reasons  for  the  appeal  are  stated.  Several  subscriptions 
have  been  received  and  promised,  making  an  aggregate  of  about 
$3000,  or  about  one-twentieth  of  the  amount  considered  to  be 
necessary. 

The  financial  condition  of  the  Academy  is  fully  stated  in  the 
report  of  the  Treasurer. 

Two  young  men  have  been  recipients  of  the  benefits  of  the 
Jessup  Fund,  one  during  the  entire  year,  and  the  other  for  nine 
months.  The  application  of  this  fund  has  been  so  beneficent  in 
the  past  as  to  suggest  that  additional  scholarships  or  fellowships 
of  the  same  kind  would  contribute  largely  to  the  general  progress 
of  the  natural  sciences  in  this  community. 

The  extent  of  increase  of  the  museum  and  of  the  library,  and 
their  condition,  are  stated  in  the  annual  reports  of  the  curators 
and  the  librarian. 

The  annual  reports  of  the  several  sections  of  the  Academy  in- 
dicate that  they  are  active  and  prosperous. 

The  Biological  and  Microscopical  section  gave  a  public  reception 
on  the  first  Monday  of  April,  and  a  second  on  the  first  Monday 
of  November.  The  Entomoloo;ical  section  participated  in  the  last. 
It  is  estimated  that  more  than  two  thousand  ladies  and  gentle- 
men were  present  at  each  reception,  and  all  seemed  pleased. 
Receptions  of  the  kind  are  believed  to  be  advantageous  to  the 
general  interests  of  the  Society'. 

The  average  attendance  at  the  meetings  has  been  32;  the  most 
numerous,  Feb.  4,  109,  and  the  least,  July  15  and  August  26,  14. 

Although  well  known  to  the  few  old  members  still  living,  it 
may  be  well  on  this  occasion  to  recall  part  of  the  old  story  of  the 
foundation  of  tiie  Academy. 

All  the  founders  and  early  members  were  not  at  the  time 
masters,  or  even  advanced  students,  in  any  department  of  natural 
history.  They  were,  generally  speaking,  young  men  whose  liveli- 
hood depended  upon  the  profits  of  their  daily  avocations — men 
who,  though  possibl}'  not  qualified  to  be  professors,  were  learned 
enough  to  discern  that  they  might  lessen  their  own  ignorance  of 
natural  things  by  emplo^ang  their  leisure  together,  in  a  joint  way 
to  learn  what  others  alread}^  knew,  and  possibly  add  something 
to  the  common  stock  of  knowledge. 

The  first  formal  meeting  for  organization,  January  25,  1812,  is 
recorded  as  a  "  meeting  of  gentlemen,  friends  of  science  and  of 
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r vAd  ! I  i  a  '>.^.*  u;  v-f Ui *r  i. ».:  i;  r* J  U tiv,* r v  «>  -j  r  ors'.-:,  «■  j^^t-vei  f rc»in  m  p  ab- 
{.»rvx>f^i:Li:*  iiLj  iy  iLn:  ZLUtuai  iuiproirf  s-til  w**  o:*e  of  llif  ol;i««clA 

lbvm**'ive*  t</  t.*^  ]*:-ar:.^:-  tii*-}*  ca)!<-«i  thtir  ^ocit^y  an  Ac3Ml«rmr, 
tu «■»!!;  112  a  M:ii^^/;.  ♦tie  wor«i  lieJD^  fieri ved  acx-«jniing  to  ]exico- 
^rai'i.tT^  from  Axs^r^of.  tLe  LSime  of  sin  Atlie&iaii  cills«n  wh-xe 
h\>UMr  wa%  converUr'i  inlo  a  «>cIj<'>'^1  iu  wijivh  PlaVi  taught. 

The  i^'-hf-ral  \fAU:y  of  tbe  orj^axjizat:<*n  iDeIii<)ed  the  i«ic>a  of 
*i*<:ur!ii^  "llje  :ir«.-Ate-l  ^<y>'l  lo  the  grt:-ate*l  number/^  ai]<i  that  ail 
>liniiM  clieerfully  and  sincerely  co-oi*rmle  lo  prumot*  the  welfare 
of  tIie'><XMety  :%n*:or'\\n'4  to  tbe  asoerlaine!  views  "f  the  maj>>ritj. 
March  21.  l-lJ,tiie  >ix'iely  con?»i»le<i  of  the  frix  fuiinders.  In 
the  rniiitjieH  of  the  tne^'tiog  of  that  <iay  ihi-y  •^ay.  **  unless  we  be 
f:iithful  and  honoraMe  to  each  other,  and  zcalo-isi  for  the  interests 
of  MMeiice,  Huch  an  estalilishinent  as  we  desire  may  never  take 
|#lac<'/' 

The  qiialifi<*atioiiH  for  mernl>er$hi()  were  friendliness  to  science 
and  ^fxxl  moral  reputation  and  nothing  more.  To  this  day  ean- 
ditlntes  are  not  required  to  possess  any  otlier  qualiOcatioua. 
Meni)N'r«ihip  of  tliis  Academy  d<x'S  not,  nor  was  it  ever  intendetl 
to,  imply  any  kind  or  deirri'e  of  ^cientifir  attainment,  any  more 
than  memliernhip  of  n  l>uiltlin«^  association  iuiplies  mechanical 
hkill  in  any  department  of  conntruction  or  iiouse  building. 

There  are  wHMeties  whose  certificate  of  meinlx'rship  is,  in  publio 
<**itimation,  at  the  name  time  a  certillcate  of  scientific  attainments. 
The  Academy  cannot  U*  pro|>er!y  classed  with  such  societies,  nor 
in  there  any  conclusive  reason  why  it  sliould  aspire  to  be,  or  to 
compete  with  inNtitutionn  cHtablished  on  different  principles  or 
for  different  purposen. 

The  co-operative  principle  seems  to  have  been  recognized  by  the 
founderN.  They  be^an  At  once  to  collect  materials  for  a  mustMim, 
and  In/oks  for  A  library,  to  the  use  of  which  all  the  memlK*ni  were 
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equally  entitled,  subject  only  to  such  restrictions  as  were  con- 
sidered necessary  for  their  preservation. 

From  the  formation  of  the  society  to  the  present  time,  its  policy 
has  been  based  on  such  principles,  and  to  those  principles  it  owes 
much  of  its  substantial  prosperity  and  present  condition. 

Original  researcii  was  not  the  sole  object  of  the  society,  nor  was 
it  ever  designed  that  the  society  should  be  composed  exclusively 
of  masters  in  science,  specialists,  or  experts.  Members  worthy  to 
be  so  entitled  are  most  desired  and  honored,  most  beneficial  to  the 
Societj',  and  most  deserving  to  be  aided  in  all  reasonable  waj'p, 
in  the  use  of  its  accumulated  means  and  facilities  of  study,  not  in 
conflict  with  the  rights  which  are  alike  and  equally  common 
to  all  members,  learned  and  unlearned.  No  part  of  the  museum 
or  library  can  be  held  in  reserve  for  the  exclusive  use  of  any  class 
of  specialists. 

The  purposes  of  the  Academy  are,  and  always  have  been  :— ^ 

1st.  To  aid  and  encourage  those  who  may  labor  to  increase 
knowledge  of  natural  objects,  and  of  the  laws  under  which  they 
exist. 

2d.  To  encourage  and  aid  novitiates  in  natural  science. 

3d.  To  diffuse  knowledge  resulting  from  original  researches, 
among  the  votaries  of  natural  science  everywhere. 

4th.  To  render  knowledge  of  the  natural  sciences  generally 
attractive  and  interesting  to  the  public. 

The  purpose  first  named,  to  encourage  original  investigations, 
is  manifest  in  the  free  access  to  the  museum  and  library,  given  to 
specialists  who  may  desire  to  use  those  sources  of  information  in 
their  studies,  and  in  the  publication  of  the  results  of  their  labors 
when  desired.  This  sort  of  encouragement  is  not  restricted  to 
members  of  the  society.  Publishing  discoveries  made  elsewhere, 
or  by  others  than  members  of  the  Society,  is  no  discredit  to  the 
liberality  of  the  Academy,  and  is  surely  not  calculated  to  impede 
original  research. 

Tlie  purpose  placed  second,  to  encourage  and  aid  novitiates,  is 
realized  by  instructing  them  individually,  and  pointing  out  to 
them  approved  methods  of  study  in  order  that  they  may  become 
qualified  to  engage  profitably  in  original  investigations.  The 
many  beneficiaries  of  the  Jessup  Fund  bear  witness  to  the  benefi- 
cent influences  of  the  Academy  under  this  head.  They  compensate 
the  institution  for  the  benefits  it  confers  by  the  work  they  do  for 
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it  inuler  the  direction  of  the  cnrntors,  and  by  becoming  under  Ita 
ftiispices  practical,  working  n&tiira.lists. 

The  impoL'tauce  of  tliis  puipose  lies  in  tlio  fact  tliat  initiatory 
ti'Hiniug  and  elemeutary  instruction  are  indispensable  to  the 
attainment  of  tlie  highest  grades  of  learning. 

Tlie  tliird  named  pui-|iose,  to  diffuse  Ivnowledge,  ia  carried  out 
by  piililisliiug  a  Journal,  and  the  Proceedings  of  the  Academy. 
The  Journal  now  consists  of  eight  octavo  and  seven  quarto  vol- 
umes; the  fourth  part  of  the  eighth  volume  is  in  preparation. 
The  "  Proceedings  of  the  Academy"  numbers  thirty-oue  8vo  vol- 
umes.   During  the  year  385  pages  have  been  printed. 

The  entoinotogienl  section  of  tlie  Academy  has  published  during 
the  year,  more  than  two  hundred  pages  of  original  m.ittcr,  result- 
ing from  the  rasearches  of  members  of  the  section  and  others. 
Their  printing  hua  been  done  by  members  of  the  section  in  the 
hall  of  the  Academy. 

It  is  proper  to  mention  in  this  connection,  "The  Natural  His- 
tory of  the  Agricultural  Ant  of  Texas,"  a  monograph  of  the 
habits  and  architecture  of  Pogonomyrmex  bnrhntus,  hy  Henry 
Christopher  McOook,  a  member  of  tlic  sociciy,  wliicli  hns  been 
issued  with  the  imprint  an<l  under  the  auspices  of  th«  Academy. 
It  is  an  octavo  volume  of  310  pages,  illustrated  hy  24  plates. 

Also  the  "  Manual  of  Conchology,  .Structural  and  Systematic, 
witii  illustrations  of  the  species,"  by  George  W.  Tryon,  Jr.,  con- 
servator of  the  conchologieal  section  of  the  Academy,  published 
by  the  autlior,  and  issued  from  the  Academy.  The  first  volume 
has  appeared  during  the  year.  It  is  an  octavo  volume  of  316 
pages,  illustrated  by  112  plates,  embracing  671  figures  skilfully 
drawn  by  Dr.  Edward  J.  Nolan,  who  is  the  Librarian  and  Recoi-d- 
ing  Secretary  of  the  Society. 

Mr.  Herman  Strecker,  of  Reading,  Pa.,  a  member  of  the 
Academy,  has  published  an  octavo  volume  of  284  pages  on  the 
"  Butterflies  and  Motlia  of  Nortli  America,"  in  the  composition  of 
wiiich,  he  found  valuaVvle  facilities  in  the  library  of  the  Academy. 
In  the  preface  of  his  work  he  says  : — "  I  shall  never  forget,  when 
a  little  boy,  how  ray  heart  bounded,  when  one  day  Professor 
Joseph  Leidy  took  me  into  the  basement  of  the  Philadelphia 
Academy  of  Natural  Sciences,  aud  pointing  to  the  books  on  en- 
tomology, told  me  I  had  permission  to  examine  their  contents." 

The  "  Chronological  History  of  Plants,"  a  posthumous  work 
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by  Dr.  Charles  Pickering,  was  published  at  Boston,  in  May,  1879. 
It  is  a  quarto  volume  of  1222  pages.  The  work  is  conspicuous  on 
account  of  the  immense  erudition  and  industry  displayed  by  the 
author.  It  will  ever  stand  an  enduring  monument  significant  of 
the  respect  due  to  his  memory. 

This  volume  is  mentioned  here  because  Dr.  Pickering  was  a 
diligent  student  in  the  Academy,  and  served  it  efficiently  and  very 
constantly  during  eleven  years,  from  the  early  part  of  1827  till 
the  middle  of  1838.  His  studies  in  this  Academy  contributed 
largely  to  qualify  him  to  deserve  the  very  high  position  he  at- 
tained in  the  scientific  world. 

Gratuitous  labor  has  produced  all  the  matter  published  by  the 
Academy  and  its  entomological  section  ;  and  probably  the  authors 
of  the  volumes  named  have  little  hope  of  pecuniary  profit  from 
their  work. 

The  fourth  named  purpose :  to  render  knowledge  of  the  natural 
sciences  attractive  and  interesting. 

During  many  3'ears  the  students  of  all  medical  colleges  in  the 
city  have  been  freely  admitted  to  the  museum  on  exhibiting  their 
matriculating  tickets  to  the  janitor.  Annual  complimentary  tick- 
ets have  been  issued  to  the  teachers  of  the  public  schools,  who  are 
authorized  to  bring  with  them  at  each  visit,  a  limited  number  of 
their  pupils.  The  museum  is  accessible  to  all  persons  every  day 
except  Sunday,  on  the  payment  of  an  admission  fee  of  ten  cents. 
The  amount  received  on  this  account  indicates  that  the  museum 
has  been  visited  by  3540  persons  besides  members  and  those  in- 
troduced by  them. 

Summaries  of  the  proceedings  of  the  Academy  are  published  in 
the  newspapers.     They  are  supposed  to  be  generally  interesting. 

In  the  ways  indicated  the  several  purposes  of  the  institution 
are  carried  out,  it  is  believed,  with  considerable  success. 

The  sections  afford  opportunity  to  those  having  like  pursuits 
and  congenial  tastes  to  work  together,  and  are  useful  in  their  in- 
fiuence  on  the  general  interests  of  the  society.  It  is  not  perceived 
that  they  are  in  any  way  detrimental  to  scientific  progress. 

The  by-law  of  May,  1876,  which  authorizes  the  appointment  of 
professors  is  inoperative,  because  the  endowments  for  their  sup- 
port, which  were  hoped  for  at  the  time,  have  not  been  made,  and 
because  candidates  have  not  applied  for  the  positions. 

In  spite  of  the  lack  of  professors,  the  Academy  is  reasonably 
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prospcrouH.  It  is  free  from  debt.  It  has  a  substantial  home  and 
land  enough  upon  which  to  extend  it.  It  has  a  large  and  excel- 
lent library  adapted  to  its  purposes,  and  large  collections  of  natu- 
ral objects,  many  of  which  have  not  been  studied.  It  is  conjec- 
tured that  the  lii)rary  and  museum  cannot  be  duplicated  at  this 
time  b3'  the  expenditure  of  half  a  million  of  dollars. 

Among  its  members  are  some  who  are  conspicuous  for  attain- 
ments, and  for  the  discoveries  they  have  made ;  many  who  are 
skilful  specialists,  and  very  many  more  who  arc  availing  them- 
selves so  diligently  of  the  facilities  which  the  Academy  affords 
that  there  is  ground  to  hope  that  when  those  who  arc  now  held  in 
the  highest  estimation  shall  have  passed  away,  their  places  will 
be  filled  by  men  as  great  or  even  greater  than  they  are  now  be- 
lieved to  be. 

Notwithstanding  the  general  character  of  its  membership,  and 
the  unpretentious  methods  and  policy  which  it  has  followed  in  the 
past,  there  are  associated  with  the  Academy  some  among  those 
who  have* died,  whose  names  are  widely  known  and  respected  on 
account  of  the  positions  they  attained  in  science.  We  may  name 
for  examples,  Charles  L.  Bonaparte,  John  Cassin,  Edward  Hal- 
lowell,  Wm.  M.  Gabb,  Richard  Harlan,  Charles  A.  Leseur,  James 
Aitken  Meigs,  Samuel  George  Morton,  Thomas  Nuttall,  George 
Ord,  Charles  Pickering,  Thomas  Say,  and  Gerard  Troost ;  and 
others  might  be  added  who  in  their  day  were  worthy  and  respected 
on  account  of  their  attainments,  and  their  contributions  to  scien- 
tific progress. 

Tiiere  is  no  substantial  reason  to  mourn  now  on  account  of  the 
present  condition  or  the  future  prospects  of  the  Academy. 

The  whole  is  submitted, 

W.  8.  W.  KUSCIIENBERQER. 


REPORT  OF  THE  RECORDING  SECRETARY. 

The  Recprding  Secretary  respectfully  reports  that  during  the 
3'ear  ending  Nov.  30,  1879,  twenty-three  members  and  eight  cor- 
respondents have  been  elected. 

The  resignations  of  the  following  members  have  been  received : 
Wm.  Thompson,  R.  H.  Day,  C.  P.  Nancrede,  J.  S.  Alexander, 
Frank  Woodbury,  Jos.  Neumann,  Tiios.  Stewardson,  S.  W.  Penn}-- 
packer,  and  S.  H.  Guildford. 


1879.]  NATURAL  SCIENCES  OF  PHILADELPHTA.  439 

The  names  of  nineteen  members  and  three  correspondents  who 
have  died  during  the  year,  have  been  recorded  in  the  Proceedings 
under  the  date  of  announcement. 

Twenty-two  papers  have  been  presented  for  publication,  as  fol- 
lows :  John  A.  Ryder,  4  ;  H.  C.  Chapman,  3 :  Angelo  Ileilprin,  3; 
J.  B.  Ellis,  2  ;  J.  S.  Kingsley,  2  ;  Andrew  Garrett,  2  ;  W.  N.  Lock- 
ington,  2;  Wm.  G^  Binne^',  1 ;  Dr.  H.  Bergh,  of  Copenhagen,  1 ; 
Edw.  D.  Cope,  1 ;  Chas.  Wachsmuth,  and  Frank  Springer,  1.  The 
Publication  Committee  has  reported  in  favor  of  the  publication 
of  all  these  in  the  Proceedings. 

One  hundred  and  ninety-four  pages  of  the  Proceedings  for  1878 
and  one  hundred  and  ninety-one  pages  of  the  volume  for  1879  have 
been  printed  during  the  year.  The  current  volume  will  be  illus- 
trated by  seventeen  plates. 

Verbal  communications  have  been  made  by  Messrs.  Leidy, 
Meehan,  Ford,  Ryder,  Koenig,  Kelly,  Ashburner,  Potts,  Horn, 
Evarts,  Chapman,  McCook,  Kenderdine,  A.  J.  Parker,  Goldsmith, 
Hunt,  Martindale,  Canbj^,  Rothrock,  Warder,  Porter,  Foote,  Cope, 
Pierce,  Willcox,  Dercuni,  Redfield,  Barbeck,  Brinton. 

At  the  meeting  held  March  25th,  Prof.  Edw.  D.  Cope  was  elected 

to  fill  a  vacancy  in  the  Council  caused  by  the  death  of  Dr.  J.  H. 

McQuilleu. 

Edw.  J.  Nolan, 

Recording  Secretary. 

REPORT  OF  THE  CORRESPONDING  SECRETARY. 

The  Corresponding  Secretary  presents  herewith  the  report  of 
matters  pertaining  to  his  office  during  the  year  ending  Nov.  30. 

There  have  been  eight  Correspondents  elected  by  the  Academy, 
all  of  whom  have  been  notified. 

The  correspondence  received  during  the  year  has  been,  for  the 
most  part,  that  transmitting  the  publications  of  corresponding 
societies  or  other  organizations,  and  from  Correspondents  acknowl- 
edging their  election.  Those  letters  requiring  an  answer  have  re- 
ceived proper  attention. 

The  letters  written  have  been  in  great  part  acknowledgments 
of  donations  to  the  Museum.  These  letters,  numbering  177,  cover 
a  much  greater  number  of  donations. 

Respectfully  submitted, 

Geo.  H.  Horn,  M.D., 

Corresponding  Secretary. 
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REPORT  OF  THE  LIBRARIAN. 


Dui'in)]:  the  twelve  months  from  Dec.  1,  1878,  to  Nov.  30,  1879, 
t!77^  luMitions  have  lK*cn  made  to  the  librnry.  These  liave  included 
ii\:\  voliiiiies,  2250  pamphlets,  and  15  maps;  2099  were  octavos, 
f»57  quartos,  57  diio<lec*imos,  and  50  folios. 

Tlu'3'  wore  derived  from  tin;  following  sources: — 


H«M-u'!lrs 1173  TruRtces  of  New  York  Stmte 

1.  V.  Williamson  Fund  .     .     .  529  Museum  and  Library  .     . 

KtlitnrH 404  G(>()lo;;ical  Survey  of  Canada  . 

Authors 222  1 1 ydro^raphic  Office  .     .     .     . 

Wilhon  Fund IK)  Government    of    New    South 

Dr.  K.  V.  Haydcn      ....  65        Wales 

iHHiie  Lea 31  Geological  Survey  of  Portugal 

I h'pjirtment  of  tbe  Interior  IG  British  Governm«»nt    .     .     .     . 

T.  It.  I'eale 10  Sur^r,.„n-(ioneral,  U.  S   A.  .     . 

Puhlisliers 12    HritiMh  Museum 


3 
3 
3 

3 


DepHrtnieut  of  Agriculture 

GenloLriciil  Survey  of  India 

Kdwiird  Strom! 

,1.  H.  Itedfield 

Hniitlisoniiin  Institution       .     . 

War  Department 

Kii^i  Indian  Government     .     . 

(JcolojU'ieal  Survrv  of  Sweden  . 

Lit'ut.  C.  A.  H.  SicCauley  .     . 

Drpartincnt  of  Agriculture, 
Nnrtli  Carolina    .     .     •     .     . 

Kiiirini'iT  Department,  U.  S.  A. 

(•('olnirical  Survey  of  Pennsyl- 
vania      


11  Navy  Department       .     .     .     . 

10  Argentine  Centennial  Commis- 

9       sion 

8  Dr.  Wm.  H.  Jones     .... 

8    W.  K.  Brooks 

G  Alexander  Agasslz      .... 

0  Mrs.  ('harles  Pickering  .     .     . 

0   John  Jav  Knox 

5    Henry  \  en«lryes 

Mariano  Barcena 

4    AlfmlGray 

4    Charles  F.  Parker 

H.  W.  i  owgate 

3    John  Colli  tt 


In  addition  to  those,  19  volumes  were  received  in  exchange  for 
duplicate  books.  They  wore  distrihutod  to  the  different  depart- 
ments of  tho  iibrarv  as  follows: — 

Journals 1997  Physical  Science 18 

(Jeolngy 197  AnUiro|x»loj;y ]9 

Geneml  Natural  History      .     .  92  Biblioirraphy 16 

lifitany 84  Mineraloify    .......  ;3 

Concholo^y 74  Manimalo>;y  . 7 

AiiHtMuix  and  PhyMoli»gy     .     .  55  Ciirmistry 7 

Kntnuiojoiry       43  Kncyclo|K'diiui 6 

Voyai:»H  am!  Travels       ...  37  Literature 4 

Hihtnry  and  Bio<;raphy   ...  34  Mtdiein<' 3 

OrniiholoL'y        24  HcriN'tnlogy 8 

AgricuUure 23  Matlicmaties 3 

lleln)inth(»lo;rv 21  Iehthvoln<;v 9 

During  tho  year  the  oard  oatalo<rue  of  the  department  of  anat- 
omy and  pliysiolo^y  has  been  complotod,  the  titles  of  GG9  pampli- 
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lets  having  been  added  to  the  entries  made  last  year.  The  cata- 
logues of  the  books  on  helraintholog3',ichtii3'ology,andherpetology 
have  also  been  finished,  leaving  onlj'  those  on  anthropology  and 
mineralog}'  to  be  yet  entered.  In  addition  to  the  books  catalogued, 
there  are  in  the  library  a  large  number  of  literarj',  artistic,  and 
historical  works  to  which  I  have  before  called  attention  for  the 
purpose  of  recommending  that  they  be  sold,  and  the  funds  applied 
to  the  purchase  of  books  more  specially  useful  to  the  society.  In 
the  hope  that  this  disposition  may  be  made  of  these  works,  it  is 
not  the  intention  at  present  to  extend  the  card  entries  to  these 
departments,  so  that  the  catalogue  will  probably  be  completed 
early  next  year. 

Constant  effort  has  been  made  to  complete,  as  far  as  possible, 
the  sets  of  periodicals  in  the  library,  and  to  add  those  not  yet  in 
the  possession  of  the  Academy.  This  work  will  be  materially 
forwarded  by  the  issue  of  Mr.  Scudder^s  invaluable  Catalogue  of 
Scientific  Serials,  which  furnishes  a  means  not  before  at  hand  of 
determining  our  deficiencies. 

For  the  amounts  expended  on  the  purchase  of  books  reference 
is  made  to  the  report  of  the  Treasurer.  The  accomi)anying  list 
of  additions  made  during  the  year  indicates,  as  heretofore,  that 
for  the  most  valuable  items,  apart  from  our  exchanges,  we  are 
dependent  upon  the  1.  Y.  Williamson  Fund. 

All  of  which  is  respectfully  submitted, 

Edw.  J.  Nolan, 

Librarian, 


REPORT  OF  THE  CURATORS. 

The  Curators  report  that  during  the  year  all  the  various  col- 
lections of  the  Museum  have  been  carefully  inspected  and  cared 
for,  and  that  they  are  all  in  good  condition.  A  violent  storm, 
which  caused  considerable  destruction  of  glass  and  flooding  of 
rain,  wetted  some  parts  of  the  collections,  but  the  objects  were 
speedil}^  dried,  so  that  little  serious  damage  resulted,  except  the 
loss  of  several  specimens  of  echinoderms.  Mr.  J.  A.  R^'der  has 
been  continuously  engaged  in  identifying,  arranging,  and  label- 
ing the  collection  of  fishes.  There  have  been  identified  upwards 
of  700  species  of  325  genera.  The  Bonaparte  collection  of  fishes, 
considering  the  time  it  has  been  preserved,  is  in  excellent  condition. 
29 
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Mr.  Spencer  Trotter  hae  also  been  engaged  in  the  arrangement 
of  tho  birHs. 

The  collection  of  vertebrate  fossils  from  the  Nevr  Jersey  cretace- 
ous nnd  tertiary  marls,  which  are  very  liable  to  decomposition  from 
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eJtpnanrc  to  the  air,  have  been  treated  bo 
they  have  !>eeu  arranged  and  labeled. 

Most  of   the  Bpecimeiis  received  duri 
placed  in  their  proper  positions  in  the  va 

Tho  most  important  atldition  to  the  Mnsenm  during  the  year, 
ooiiBiats  of  the  Archoeological  collection  belonging  to  the  Ameri- 
can PhilosDphlual  Society,  deposited  with  the  Academy  by  reao- 
Inlton  of  Nov.  16,  ISTT.  The  collection  mainly  consists  of  the 
Poinsett  collection  of  Mexican  antiquities  and  many  Peruvian 
and  other  American  antiquities.  The  Academy  is  indebted  to 
Mr.  William  S.  Vatix,  for  defraying  the  expense  of  adapting  one 
of  tho  entresol  rooms  to  the  proper  exhibition  of  the  collection. 

The  contributions  In  the  various  departments  during  the  year, 
exaepting  those  reported  on  by  Bome  of  the  special  sections,  are 
as  follow  :— 

Mammals. — Five  skeletona  :  Tftpirns  indicux,  Auchenia,  Dico- 
tylee,8>.ui,ttm\  Waecoiomi/*,  presented  by  Dr.  H.C.  Chapman.  Seal 
caught  off  Marcus  Hook,  Levi  Cromwell,  Skeleton  of  a  native 
of  the  Clintham  Islands,  W.  H.  Ran.  Young  Chimpanzee,  Phila. 
Zool.  Society.  Red  Fox,  Harford  Co.,  Md.,  I.  C.  Martindale. 
Monstrous  new-born  Sheep,  W.  H.  Faulkener. 

Birds. — Twenty-five  species  birds'  nests  with  eggs,  presented 
by  John  Pearsall.  Ardea  herodtas,  Florida,  J.  W.  Milluer  and  Jos. 
Wilieox.  Tachypeles  aquilus,  Jos.  Willcox.  Skeleton  of  Fla- 
mingo, Dr.  H.  C.  Chapman.  Nest  and  eggs  of  Junco  hyemalts, 
mountains  of  North  Carolina,  W.  N.  Cnnby.  Perdix  saxatilia 
and  Ardea  cornula,  Syria,  Prof.  Janowsky.  Ostrich  egg,  Dr.  Geo. 
H.  Horn.  Gallus  domesticus,  .Jos.  0.  Scbimmel.  Dacelo  giganlea, 
Turlur  bitorquatus,  Psitlacum  erijlhraerts,  Clnysotis  ocrocephala, 
Platijcercus  hsematonotus,  P.  eximeus,  P.  pennanti,  P.  semitor- 
qualus,  Munia  undulala,  Amadina  bicolor,  Donacola  caslaneolho- 
rax,  Phila.  Zool.  Society. 

Reptiles,  Amphibians,  and  Fishen. — A  collection  of  lizards  and 
snakes,  presented  by  Dr.  H.  C.  Chapman,  Phnjnosoma  regale, 
California,  Dr.  Joa.  K,  Corson.  Twin  TeMudo  clauna,  S.  S.  Halde- 
man.     Amphiuma  vteans,  Gymnolus  electricus,  Phila,  Zool.  So- 
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ciety.  Orihagorisciis  mola^  Atlantic  City,  N.  J.,  J.  L.  Howard. 
Lophius  arnericanus^  Atlantic  City,  N.  J.,  S.  D.  Button.  Embryo 
of  Ra3',  Dr.  H.  C.  Evarts. 

Articulates,  —  Artemia  fertilis^  Limnadia  compleximanus^ 
Streptocephalus  watsoin^  and  Branchinectes  coloradensis^  pre- 
sented by  Dr.  A.  S.  Packard.  Streptocephalus  sealii^  Woodbury, 
y.  J.,  W.  P.  Seal.  Chirocephalus  holmani^  Woodbury,  N.  J., 
Messrs.  Seal  and  Ilolman.  Palin  urus  vulgaris^  Medt.,  John  Ford. 
Euhranchipus  vernalis^  Long  Island,  F.  Gissler.  Two  crusta- 
cean parasites  and  two  worms,  from  Orthagoriscus^  J.  L.  Howard. 
Polyxenes  fasciculatus^  Fairraount,  J.  A.  Ryder.  Mygale  hentzii^ 
Buthus^  Mantis^  Cryptoglossa  verrucosa^  Eleodes  armata^  Sco- 
lopendra^  Ft.  Yuma,  Cal.,  Dr.  Joseph  K.  Corson,  U.  S.  A.  Lu- 
canus  elephas^  Swedesboro,  N.  J.,  Richard  French.  Platylepas 
decorata,  Hernando  Co.,  Fla.,  Jos.  Willcox.  Nests  of  the  Honey 
Ant,  Myrmecocystis^  Colorado,  Rev.  H.  C.  McCoolt.  Three  in- 
sects mounted  in  soluble  glass,  and  cocoons  and  raw  silk  of  the 
silk-worm.  Dr.  S.  Chamberlain. 

Radiates  and  Protozoans, — A  small  collection  from  Mt.  Desert, 
Me.,  presented  by  Dr.  H.  C.  Chapman.  Sertularia  argentea^ 
Boring-sponge  in  the  shell  of  the  oyster ;  Pterogorgia  setosa^  W.  I., 
and  Doricidaris  papillata^  Medt.,  John  Ford.  Penella  pilosa^ 
with  attached  Conchoderma^  J.  L.  Howard.  Spongilla  lacustris 
and  Pectinatella  magnifica^  Woodbury,  N.  J.,  W.  P.  Seal.  Cris- 
tatella  idae^  Fair  mount.  Dr.  Jos.  Leidy. 

Fossils, — Fossil  fishes,  and  bones  of  Uintatherium,  Palasosyops, 
and  Crocodile,  Green  R.,  Wyoming,  presented  byDr.  H.  C.  Chap- 
man. Fragments  of  jaws  with  molars  of  Rangifer  caribou^  from 
the  loess  of  Muscatine,  Iowa,  Prof.  F.  M.  Witter.  Foot-prints  of 
Anthracopus  ellangowensis^  Ellangowan  Colliery,  Mahanoy,  Pa., 
W.  D.  H.  Mason,  through  W.  Lorenz.  Bones  of  Gavial,  miocene, 
N.  J.,  and  two  coal  fossils,  Lepidostrobus^  Carbondale,  Pa.,  Dr. 
Jos.  Leidy.  Tooth  of  Carcharodon  megalodon^  picked  up  on  the 
shore  of  Atlantic  City,  N.  J.,  E.  Lippincott.  Fragment  of  bone, 
Yincenttown  marl,  2s.  J.,  Col.  T.  M.  Bryan.  Trilobite,  T.  A.  Con- 
rad. Macliirea^  carboniferous  limestone,  Upton,  Franklin  Co., 
Pa.,  Annie  Ryder.  Casts  of  skull  and  jaw  of  Acotherulum  saturn- 
innm^  Phosphate  beds  of  Jersey,  Prof.  Paul  Gervais.  Ramus  of 
lower  jaw  and  portion  of  tibia  of  Mastodon  andium^  S.  A.,  de- 
posited by  Dr.  I.  C.  Coates.    Tooth  of  Mosasaurus^  Chalk  of 
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Meildoti,  Franco,  Leucocisms  papyraceous,  Prolomyia  macroce- 
phala,  and  MicroptalU  papyracea,  miocene  of  Rott,  near  Bonn, 

Elhnoliigical  and  Miacelianeotts. — Necklace  with  ornnment,  two 
carved  gourd  vessols,  bows  and  arrows,  blow-gun,  ei>ear3,  from 
Costa  Rica  and  California,  collected  by  the  late  Wm.  M.  Oabb, 
together  witb  a  portrait  of  the  latter,  presented  by  Mrs.  C.  Cr, 
Oabb.  Fire-etick  of  Digger  Indians,  Sacramento  R.,  Cal.,  W,  C. 
Ik-smond.  Indian  stone-pipe,  Bedford  Co.,  I'a.,  E,  Draper.  Cloth 
made  from  Yncca  fibre,  Mexico,  Dr.  C,  C,  Parry,  Fraguienta  of 
steatite  vessels  from  an  ancient  steatite  qnarry,  Roclc  Creek,  near 
Washington,  D.C.,  W.  J.  Rhces,  Stone  mortar,  EasL  Tennessee, 
A.  D.  Trimble.  Stone  implement,  Hernando  Co.,  Fla.,  Jos.  Will- 
cox.  Copper  bracelet,  Thebes,  C.  F.  Parker.  Stone  carving,  Cave 
Temple  of  Elephanta,  and  sandals  of  the  Arabs  of  Muscat,  Dr. 
RuBchenbergcr.  Five  stone  axes.  Pa.;  three  dilty,  N.  J.;  one 
ditto,  with  terra-cotta  pot  and  bowl  from  a  mound,  New  Madrid, 
Mo.;  stone  scrapers  and  eliips,  Wyoming  Ty.,  in  exchange,  from 
Dr.  Leidy. 

Respectfully  Bubmitted  by  the  Curators, 

JoBEFH  Leidy,  Chairman. 

KEPORT  OF  BIOLOGICAL  AND  MICROSCOPICAL 
SECTION. 

During  the  past  year  there  were  held  seventeen  meetings  witb 
an  average  attendance  of  60  persons. 

There  were  two  exhibitions  given  to  the  public,  at  the  first  of 
which  there  were  exhibited  131  instruments,  and  at  the  second  179. 
Lectures  were  delivered  by  members  at  each  meeting,  and  a 
special  course  by  Dr.  J.  Gibbons  Hunt  continued  through  the  en- 
tire year. 

The  officers  elected  for  1880  are— 
Director        ....    Dr.  Carl  Seller, 
Vice-Director        .         .         .Dr.  C.  Newlin  Pierce, 
Corresponding  Secretary      .     Dr.  Charles  Shaffer, 
Treasurer    ....    Dr.  Isaac  Norris, 
Becorder      ....    Dr.  Robert  Hess, 
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Auditors        ....     Dr.  George  Dixon, 

Cliarles  P.  Perot, 
S.  Fisher  Corlies, 

Committee  of  Curators        .     Dr.  J.  Gibbons  Hunt, 

Charles  Zentmayer, 
Jacob  Binder, 

Committee  on  Business        .     Cliarles  P.  Perot, 

Charles  Zentmayer, 
Dr.  Charles  Turn  bull. 

RoBT.  J.  Hess, 

Itecorder. 


REPORT  OF  THE  CONCHOLOGICAL  SECTION. 

The  Recorder  of  the  Conchological  Section  respectfully  reports 
that  during  18*19  papers  have  l»een  accepted  and  published  in  the 
Academy's  Proceedings  aggregating  90  pages,  hy  authors  as  fol- 
lows;— 

W.  G.  Binncy,  1  page.  Angelo  Heilprin,  6  pages. 

Andrew  Garrett,  14  pages.         R.  E.  C.  Stearns,  7  pages. 
Dr.  R.  Bergh,  62  pages. 

On  the  fith  of  last  January  the  Section  met  with  a  severe  loss 
in  the  death  of  the  Rev.  E.  R.  Beadle. 

From  its  formation  to  the  time  of  his  death  Dr.  Beadle  was  the 
secretary  of  the  Conchological  Section,  and  his  ability  and  ex- 
tended acquaintance  among  scientists  both  at  home  and  abroad 
went  far  towards  making  it  a  success.  His  loss  will  be  deeply 
felt  by  man}'  who,  in  common  with  ourselves,  have  been  richly 
benefited  b^'  his  acquaintance  and  influence. 

The  Conservator,  Mr.  George  W.  Tr3'on,  Jr.,  reports  that,  dur- 
ing the  year  ending  December  1,  2750  trays,  containing  11,895 
specimens  of  shells  and  mollusks,  have  been  determined,  labelled, 
mounted,  and  placed  in  the  collection.  The  most  of  these  belong 
to  the  Swift  Collection,  the  arrangement  of  which,  after  three 
years'  labor,  is  now  completed.  The  Swift  Cabinet  was  given  to 
the  Academy  upon  condition  that  it  should  not  be  incorporated 
with  the  general  collection,  and  this  condition  is  complied  with  by 
placing  the  specimens  in  drawers  protected  by  glass  tops,  and 
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placed  unrlcr  the  corresponding  genera  contained  in  the  table 
cases.  It  is  proposed  to  appropriately  letter  the  fronts  of  these 
drawers,  and  then  unlock  them  so  that  they  may  he  opened  by  the 
public.  The  Swift  Collection  is  rich  in  West  Indian  shells,  and 
particularly  so  in  terrestrial  species:  it  comprises  7058  trays, con- 
taining 30,384  specimens.  Mr.  W.  G.  Binney  has  frequently 
favored  us  with  specimens  of  rare  American  terrestrial  mollnsks 
during  the  year,  so  as  to  nearly  fomplete  our  series  of  these  shells. 
Dr.  W.  D.  Ilartman,  of  Westchester,  who  is  preparing  for  publi- 
cation a  revision  of  the  Partulidie,  has  carefully  examined  our 
collection  of  these  perplexing  shells,  and  added  a  number  of  spe- 
cies. We  are  indebted  to  Dr.  J.  J.  Brown  for  a  good  collection 
of  marine  shells  from  the  Bahama  Islands,  and  to  Mr.  Henry 
Yendryes  for  a  fine  series  of  Jamaica  Miocene  shells.  A  typical 
suite  of  the  land  shells  collected  by  the  late  Wm.  M.  Gabb  in 
Costa  Rica  is  among  the  important  additions  to  onr  Museum  dur- 
ing the  year.  A  detailed  list  of  donations  is  annexed  to  this 
report. 

Tiie  Section  is  again  greatly  indebted  to  Mr.  Charles  F.  Parker 
for  valuable  assistance  in  preparing  specimens  for  exhibition,  the 
whole  of  the  additions  to  the  cabinet  during  the  year  having  been 
mounted  on  tablets,  and  placed  on  api)ropriate  paper  trays  by 
him.  We  are  also  much  indebted  to  Mr.  John  Ford  for  preparing 
sections  of  shells  for  the  purpose  of  showing  their  internal  form. 
It  is  proposed  to  exhibit  a  section  of  a  characteristic  form  in  each 
genus,  and  Mr.  Ford  has  kindly  undertaken  to  prepare  them 
for  us. 

The  officers  of  the  Section  for  1880  are — 

Director      .  '  .  .  W\  S.  W\  Iluschenberger,  M.D. 

Vice-Director  .  .  John  Ford. 

Recorder     .  .  .  S.  Raymond  Roberts. 

Seeretaiy     .  .  .  John  H.  Redfield. 

Treasurer  .  .  Wm.  L.  Mactier. 

Conservator  .  .  George  W.  Tryon,  Jr. 

Respectfully  submitted, 

S.  Raymond  Roberts, 

Hecorder. 
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The  following  are  the  additions  to  the  Conchological  Cabinet 
received  during  1879: — 

Binney,  Win.  G.  Bythinia  tentaculata^  from  Champlain  Canal, 
W.  Troy,  New  York;  Unio  heterodon^  Mixville,  Conn.; 
Sphaerium  rhomhoideum^  Helix  Bugeli^  and  H.  Andrewai^ 
Roan  Mt.,  N.  C;  H,  globulus^  H,  vernicosa,  and  H.  rari- 
plicata,  Cape  Town,  S.  Africa;  H,  oppilata  and  H.  Buffo- 
niana^  Mexico;  20  species  N.  Am.  Helices,  new  to  the  col- 
lection; Bulimus  Natalen sis ^  Cape  Town;  Urocyclus  and 
Veronicella^  from  Mozambique;  Simpulopsis  corrugatus 
and  jaws  and  tongues  of  Ampullaria  urceus^  Trinidad;  Vi- 
trina  latissima^  Onchidella  Carpenteri, 

Bland,  Thomas.  3  species  of  land  shells  from  Curagoa;  7  species 
marine  shells  from  the  tertiary  of  Jamaica. 

Brown,  Dr.  J.  J.  60  species  marine  shells,  mostly  collected  by 
him  at  the  Bahama  Islands. 

Calkins,  W.  W.     Gijlindrella  Ouigonana^  Haiti. 

De  Tarr  and  Beecher.     Planorbis  costatus^  types. 

Fisher,  Dr.  Jas.  L.  (Nagasaki).    Solelellina  Buddinghausii^  Japan. 

Ford,  John.    Beautifully  prepared  sections  of  Nautilus  Pomjnliiis, 

and  of  32  prosobrauchiate  Gasteropod  shells  ;  Helix  triden- 

tata^  H  alternata^  and  H  albolabris^  from  Three  Sisters' 

Islands,  Niagara  Falls;    Crepidula  fornicata^  G.  ungui- 

formis^  Anomia  ephippium^  Sandy  Hook,  N.  J. 

Gabb,  Wm.  M.  43  species  (numerous  specimens)  terrestrial  and 
fluviatile  shells,  principally  types  of  species  recently  de- 
scribed by  Messrs.  G.  F.  Angas  and  W.  G.  Binney.  Col- 
lected by  Mr.  Gabb  in  Costa  Rica. 

Hartman,  Dr.  W.  D.  Partula  recta  and  bicolor  ;  16  species  (49 
specimens)  of  Partula;  Ujiio  from  Japan,  and  Cardium^ 
nov.  sp.  from  Viti  Isles. 

Jones,  Dr.  W.  H.    Mollusks  dredged  by  him  at  Havre,  France,  etc. 

Lea,  Dr.  Isaac.     Unio  Irwinensis  and  U.  dijffertus^  Lea. 

Lewis,  Dr.  James.     Bythinia  tentaculata^  Oswego,  New  York. 

Leidy,  Dr.  Joseph.  Macira  solidissima,  abnormal  growth,  Brigan- 
tine  Beach,  N.  J. 

Mactier,  W.  L.     Lacuna  divaricata^  Nantucket. 

Mickleborough,  John.  A  collection  of  Silurian  fossil  shells  from 
the  Cincinnati  Group,  Cincinnati,  Ohio. 

Munroe,  Prof.  C.  E.    5  species  of  Eocene  shells,  from  Maryland. 


MS  rROCRBDtxaH  or  the  acadxmt  op  [ISTft. 

r«alG,  Titian  R.     LinuLC  niijrtniuf,  Xew  York  Citj. 

['ike.  Prof.  J.  W.     Silnmti  eliells,  rrom  Rich m and,  Ind. 

Shaffer.  Mia**  M.  Loligo  Peahi,  from  %  black  fisU  caught  id  fVU- 
ware  Bay. 

Stearns,  K.  E.  C.  13  sjiecies  land  and  marine  sbells,  from  Cali- 
fornia and  Japan. 

Stein,  Frclerick.     Ounv/boMut  papilhga,  from  Fl'>ri<la, 

Tr}'OQ,  Geo.  W.,Jr.  137  s|>eL-ivs  of  tcrreslrin]  molluska  fnfwhicti 
10  Are  new  to  the  collcetion ),  collected  by  Apdrew  Qarrett 
in  the  islanda  of  Central  Polynesia 

VendryGS,  Henry.  Kiogaton,  Jamaica.  A  ty[)icnt  colleirtion  of 
88  species  of  Miocene  shells,  from  the  talaml  of  Jamaica. 

Webb,  II.  W.  18  specimens  (5.5  species)  of  terrestrial  mollusks, 
from  BaUas,  Valiey  of  Maraiion,  Peru. 


REPORT  OF  TUK  ESTOMOLOGICAL  SECTION. 

The  Section  i-eports  that  its  meetings  have  Iwen  regularly  held 
during  the  |iatil  year  oit  the  second  Friday  evening  of  each  montli 
excepting  in  Jnly  and  Aiignst.  In  December  the  meeting  tnkca 
place  immediately  afU'r  tliat  of  the  American  Entomological 
Society  on  the  soeonii  Wednesday  evening. 

The  membcrsliip  is  now  thirty,  having  been  increased  during 
the  year  by  the  admission  of  Geo.  B.  Cresson. 

The  average  attendance  at  the  meetings  h.is  been  six. 

At  all  of  the  meetings  seienlilic  communications  have  been 
m.ide  by  the  members,  either  in  the  form  of  verbal  remarks  or 
written  papers,  tlie  antliors  in  the  latter  case  presenting  verbally, 
in  brief,  the  more  important  points  of  their  papers. 

Among  the  more  interesting  communications  may  be  mentioned 
those  presented  by  Uev.  Dr.  McOook,  on  the  Honey  Ant  of  our 
western  country,  the  habits  being  now  very  fully  made  known 
through  his  untiring  industry  under  unfavorable  surroundings. 

Written  communications  have  been  presented  as  follows :  '•  De- 
scriptions of  new  species  of  North  American  Hymenoptera,"  "Cat- 
alogue of  North  j^meriean  Apida;,"  both  by  E.  T.  Cresson;  "On 
the  Chryaides  of  North  America,"  by  Edw.  Norton;  "  Catalogue 
of  the  Mutillidie  of  North  America,  with  description  of  new  spe- 
cies," by  Chas.  A.  Blake;  "Synopsis  of  the  Monotomidte  of  the 
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United  States,"  "Synopsis  of  the  Nitiduliclte  of  the  United 
States,"  "  Notes  on  the  Mvcteridse  and  other  Heteromera  of  the 
United  States,"  by  George  H.  Horn,  M.D. 

The  foregoing  have  been  published  as  part  of  the  Transactions 
of  the  American  Entomological  Society,  and  together  with  papers 
published  during  December  of  last  year,  amount  to  one  hundred 
and  seventy-three  pages  with  one  plate. 

In  addition  to  the  above  the  following  papers  have  been  ac- 
cepted for  publication,  and  will  form  part  of  Volume  VIII.  of  the 
Transactions:  "Descriptions  of  new  species  of  North  American 
H^'menoptera,"  "  Catalogue  of  North  American  Tenthridinidae 
and  Uroceridae,"  by  E.  T.  Cresson ;  "  Notes  on  the  Asaphes  of 
Boreal  America,"  "Revision  of  the  Dascyllidae  of  the  United 
States,"  "  Contributions  to  the  Coleopterology  of  the  United 
States,"  by  George  H.  Horn,  M.D. ;  "Short  Studies  on  North 
American  Coleoptera,"  by  J.  L.  LeConte,  M.D. 

With  the  beginning  of  the  year  the  Section  has  published  the 
"  Proceedings  of  the  monthly  meetings  of  the  Entomological  Sec- 
tion of  the  Academy  of  Natural  Sciences,"  in  which  are  contained 
a  record  of  the  doings  of  the  Section  with  the  shorter  papers  and 
verbal  communications  from  the  members,  and  a  list  of  all  publi- 
cations received  in  exchange,  by  purchase  or  from  the  authors. 

The  total  publications  excluding  Index  are — 

Transactions  of  the  American  Entomological  Society  .  173  pp. 
Proceedings  of  the  Section 34  pp. 

Giving  a  total  of        207  pp- 

B}'  the  invitation  of  the  Biological  and  Microscopical  Section, 
the  Entomological  Section  joined  with  them  on  the  occasion  of 
their  last  reception  in  the  endeavor  to  make  the  resources  of  the 
Academy  more  widely  known,  and  the  exhibition  more  varied 
and  entertaining  to  those  who  favored  us  with  a  visit.  The 
crowded  rooms  and  the  interest  shown  by  our  visitors  spoke 
well  not  only  for  the  grand  microscopical  display,  but  also  for  our 
more  modest  exhibit. 

During  the  year  the  collections  have  been  carefully  examined 
several  times  thoroughly  by  the  Conservator  and  by  the  members 
wiiile  using  them.  They  are  reported  in  good  order.  Very  few 
additions  have  been  made. 
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At  tlie  annual  meeting  in  Det^i 
elected  to  serve  during  1880 : — 
Director  .  .  .  , 
Vi'Je-Direclor  .  .  . 
Benorder  .  .  .  , 
Trcasttrer  .  .  .  . 
Conaeroalor 
Publication  Conimiltee.        . 


liber,  tlie  following  offict 


.    John  L.  Leconte,  M.D. 
.     0«o.  n.  Horn,  M.D. 
.     J  as.  U    Ridings. 
.     E.  T,  Cressoii. 
,     Goo.  U.  Creasoi). 
.     Ueo.  H.  norn,M.D., 
Samuel  LewU,  M.D. 
All  of  wliicU  ia  respettftilly  eulimilted, 

Geo.  II.  Horn,  M.D.,  Vke-Diredor, 

for  the  Ilecoi-der. 


REPORT  OF  THE  BOTANICAL  SECTION. 

The  Vte&-Director  of  the  Botaniual  Seotion  has  much  pleasure  in 
reporting  to  the  Academy  the  Butisl'nutory  progi-eHB  it  has  made 
dnrinjj  the  jmst  year.  The  Socliou  now  consists  of  thirty-five 
members,  nnd  tlie  meetings  held  every  mouth,  except  Augufit  and 
SeiJlember,  have  been  Wfll  attended.  At  these  meetings  many 
new  and  valuable  facts  in  relation  to  our  iocit!  Bora,  as  well  as  to 
the  science  of  Botany  in  general,  have  been  contributed  by  many 
of  the  members.  Of  the  papers  read  before  the  meetings  one  by 
Mr.  Ellis,  of  Ncwfleld,  New  Jersey,  and  one  by  Professor  Asa 
Gray,  have  been  of  such  general  importance  as  to  receive  the  re- 
commendation of  the  Section  to  the  Academy  for  publication  in 
its  proceedings. 

In  regard  to  the  valuable  Herbarium  it  is  pleasant  to  report 
that  the  atldillons  of  the  past  and  previous  year  together  are  far 
beyond  those  of  any  period  for  many  years  past. 

ThiVt  so  many  distinguished  men  should  have  aided  the  Academy 
in  this  handsome  manner  shows  their  high  appreciation  of  its 
work  and  usefulness.  In  the  arrangement  of  the  Herbarium  a 
place  has  been  reserved  for  every  genus,  and  it  is  gi-alifying  to 
note  that  the  hiali  are  now  mostly  of  genera  from  regions  rarely 
explored,  and  that  even  these  are  gradually  being  filled,  so  that 
tlie  floras  of  even  the  most  <IisLaut  parts  of  the  world  arc  fairly 
represented  on  our  shelves. 


1879.]  NATURAL  SCIENCES  OP   PHILADELPHIA.  461 

The  work  of  revising  the  various  families  so  as  to  bring  the 
nomenclature  in  accord  with  modern  views,  and  which  in  former 
reports  it  was  believed  could  scarcely  be  accomplished  without 
the  employment  of  experts  to  be  especially  engaged  for  the  pur- 
pose, still  remains  to  be  done — but  the  voluntary  labors  of  several 
distinguished  botanists  have  aided  us  the  past  year  to  a  good  be- 
ginning for  even  this  herculean  task,  and  we  may  hope  that  it 
will  not  be  very  long  before  the  whole  is  treated  in  the  same  wa}'. 

It  is  no  derogation  to  the  assistance  we  have  received  from 
many  members  and  friends  to  say  that  much  of  the  excellent  pro- 
gress made  is  due  to  the  energy  of  our  Conservator  Mr.  John  H. 
Red  field,  whose  report  in  detail  has  been  adopted  by  the  Section 
as  part  of  this  report. 

Thomas  Meehan, 

Vice- Director. 

The  Conservator  reports  that  the  work  of  the  past  year  has 
been  mainly  directed  to  the  improvement  of  the  condition  of  the 
Academy's  valuable  Herbarium,and  this  labor  has  been  interrupted 
only  by  the  necessarj''  care  and  attention  bestowed  upon  the  con- 
stant new  accessions  to  its  stores. 

The  order-tablets  and  genus  lists  for  the  North  American  Herba- 
rium have  been  completed. 

Mr.  Isaac  C.  Martindale  has  carefully  elaborated  and  catalogued 
the  species  of  Clematis,  Anemone,  and  one  or  two  other  allied 
genera,  both  in  the  general  and  in  the  North  American  depart- 
ments, a  tedious  and  difficult  labor  which  has  revealed  both  the 
extent  and  the  weaknesses  of  our  collection.  Mi.  Charles  F.  Par- 
ker has  also  neatly  mounted  these  species,  and  the  work  of  these 
two  gentlemen,  while  only  the  beginning  of  a  gigantic  task,  is  a 
model  for  future  workers. 

Dr.  Asa  Gra}',  of  Cambridge,  has  during  the  year  revised  for  us 
some  of  the  most  perplexing  of  the  genera  of  the  North  American 
Compositae,  such  as  Yernonia,  Solidago,  Chrysopsis,  etc.,  and  Mr. 
Parker  is  securing  to  us  the  result  of  this  labor,  by  mounting  the 
plants  (with  Dr.  Gray's  notes  affixed)  as  fast  as  elaborated. 

Mr.  Bebb,  who,  in  1878,  worked  out  for  us  the  willows  of  our 
North  American  Herbarium,  has  this  year  performed  a  similar 
service  upon  those  of  the  general  Herbarium,  with  infinite  addition 
to  their  scientific  value. 
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Mr.  F.  L.  Scribncr  has  continued  his  careful  and  scrutinizing 
work  upon  our  grasses,  mounting  them  as  he  progresses,  and  wc 
may  expect  an  early  completion  of  so  much  of  the  work  as  relates 
to  the  North  American  Herbarium. 

The  Conservator  has  mounted  and  ticketed  that  portion  of  the 
North  American  Herbarium  which  extends  from  the  Order  Good- 
eniacese  to  Order  Gentianacete  inclusive,  and  hopes  to  continue 
the  work. 

The  accessions  to  our  collection  have  been  constant,  extensive, 
and  valuable.  The  number  of  species  received  during  the  3'ear 
has  been  2181,  of  which  a  good  proportion  were  new  to  our  shelves. 
All  those  have  been  carefully  poisoned,  labeled,  mounted,  and 
distributed  in  tiie  proper  orders.  Mr.  C.  F.  Parker  has  been  of 
most  essential  service  in  this  work,  giving  us  many  hours  of  labor 
over  and  above  liis  engagements  with  the  Academy. 

Among  the  valuable  additions  of  the  year  may  be  specially 
mentioned  623  species  of  Florida  plants,  embracing  many  new 
and  rare  species,  collected  by  Dr.  A.  P.  Garber,  of  Columbia,  Pa., 
and  by  him  generously  presented  to  the  Academy ;  and  many 
hundreds  of  rare  plants  from  Northern  and  Central  Asia,  North- 
ern, Southern,  and  Central  Africa,  Borneo,  Kerguelen  Land, 
Polynesia,  California,  Oregon,  etc.,  presented  by  Dr.  Asa  Gray, 
of  Cambridge,  Mass. 

A  complete  list  of  the  donations  during  the  3'ear  is  appended 
to  the  report  now  respectfully  submitted. 

John  H.  Redfield, 

Conaervator. 

Additionn  to  Botanical  Museum  and  Herbarium^  1879. 

January.  Dr.  Asa  Gray;  174  species  of  plants  from  Northern 
and  Central  Asia,  Borneo,  Polynesia,  and  Africa,  and  37 
si)ecie8  mostly  from  California,  Nevada,  and  Washington 
Territory. 

February.  Dr.  James  Ilamer,  Collegeville,  Montgomery  Co.,  Pa.; 
specimen  of  Phallus,  in  spirits. 

March.  Wm.  M.  Canby,  Wilmington,  Del.;  Callisia,  collected  In 
Florida,  by  Miss  Mary  C.  Reynolds. 

April.  Dr.  George  E.  Post,  of  American  Protestant  College, 
Beirut,  Syria;  189  species  of  Syrian  plants,  being  a  third 
instalment  sent  in  exchange  for  Colorado  and  Utah  plants. 
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Dr.  Asa  Gray ;  60  species  plants,  collected  by  Hooker  and 
Ball  in  Marocco  in  1871 ;  22  species  from  Southern  Europe; 
55  species  of  Carices  from  Sweden  and  Lapland,  and  3  spe- 
cies North  American  plants. 

Dr.  A.  P.  Garber,  Columbia,  Pa. ;  555  species  of  plants  col- 
lected by  him  mostly  near  Manatee,  Florida. 

John  H.  Redfield;  102  species  European  plants,  mostly  from 
Buda-Pesth,  Hungary  ;  also  Asplenium  muc  r  on  alum  ^  from 
Tijuca,  Brazil. 

Thomas  Meehan ;  Yiola  Beckwithii,  collected  in  Washington 
Territory,  by  Mrs.  F.  E.  Putnam. 

Dr.  J.  A.  Warder,  Cincinnati,  0. ;  sections  of  wood  of  Catalpa 
bignonioides^  variety  speciosa. 
May.  Dr.  Asa  Gray;  49  species  plants,  collected  in  Kergnelan 
Land,  by  J.  H.  Kidder,  of  British  Transit  Expedition,  and 
73  species  collected  mostly  in  Northern  Borneo,  by  F.  W. 
Burbridge. 

John  H.  Redfield;  29  species  of  plants,  collected  by  Dr.  C.  C. 
Parry  and  Dr.  E.  Palmer,  chiefly  in  the  region  of  San  Luis 
Potosi,  Mexico,  in  1878. 

Dr.  C.  C.  Parry,  of  Davenport,  la.;  part  of  a  saddle-cloth  in 
common  use  in  Mexico,  made  from  the  fibre  of  Yucca. 

Wm.  M.  Can  by ;  Shortia  galici/olin^  collected  by  M.  E.  Hyaras, 
in  McDowell  Co.,  N.  C;  also  Baptisia  sulphurea^  from 
Limestone  Gap,  Indian  Territory,  collected  by  G.  D.  Butler. 

Isaac  C.  Martindale ;    Ellis's  2d  Century  of  North  American 
Fungi,  being  100  species  of  Fungi,  neatly  mounted  in  book 
form. 
June.    Miss  E.  S.  Boyd ;  37  species  ferns  from  Sandwich  Islands. 

George  E.  Davenport,  Boston,  Mass. ;  5  species  ferns,  from 
Florida. 

Wm.  M.  Canby ;  2  species  California  ferns,  new  to  the  col- 
lection. 

Ashmead  Bros.,  Jacksonville,  Fla.,  through  Dr..  G.  H.  Horn ; 
Sarracenia  variolariSj  Mx.,  from  Florida. 

A.  L.  Siler,  of  Osmer,  Utah ;  Cones  of  Abies  Engelmanni^ 
from  Kanab  Canon,  Southern  Utah. 
September.    Dr.  Asa  Gray ;  64  species  plants,  mostly  from  Oregon 
and  California. 
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John  n.  Redfiehl ;  282  speciea  plnnts,  collected  by  Dr.  C.  C. 
Parry  ami  Dr.  E.  Palmer  in  1878,  cliiefly  in  the  region  of 
San  Ltiia  Potosj,  Mexico;  nlso  81  species,  cullerted  lu 
Western  Nortli  Carolina  ia  June  1879,  by  Dr.  Asa.  Gray, 
Wm.  M.  Canhy,  C.  S.  Sargent,  and  J.  H.  Kedfiold;  also 
Anjiidium  aculealum  Sw.  var.  Braunii,  coUectud  in  Buah- 
ncllsville  Clove,  Cutskill  Mte. 

Dr.  A.  1'.  Garber ;  G^  species  of  Florida  plants,  collected  l>y 
hiui,  supplementary  to  the  collection  received  from  him  in 
April,  most  of  these  being  now  or  rare  epeuiua. 

Isaao  C,  Martindale;    Teuerium  ot-cidentaU  Gr.,  collected  by 
him  on  banlss  of  Dt:lEiware  River,  below  Philnclelphia. 
October.     Dr.  Asa  Gray;  47   species  of  phanerogamous  plants 
from  Mexico  and  West  Indies,  and  12  mosses  from  Itorneo. 

Titian  R,  Peale ;  Ui-userojf^i/brmis,  from  Ocean  Grove,  N.J. 
November.     Wra.  M.  Canity;  18  apeciea  North  Ameriuaii  plaote, 
nearly  all  new  to  the  collection. 

Chas.  F.  Parker;  Epiphe.guit  Virginiana  Bart.  var.  i?auana, 

eolleelcd  by  C.F.  Austin,  on  High  Peak,  Calakill  Mts.,  N.V. 

December.    Isaac  0-  Mttrlindnte;  96  species  plauta,  some  from. 

New  Zealand,  but  mostly  foreign  apeciea  collected  on  th« 

ballast  deposilB  in  the  neighborhood  of  Philadelphia. 

Dr.  Geo.  Engelmann,  St.  Louis,  Mo. ;  5  varieties  of  Quercii*, 
mostly  hybrids. 

Prof.  Thoa.  C.  Porter,  Lafayette  College,  Eaaton,  Pa.;  Soli- 
dago  Buckleyi,  from  Monticello,  Oa. 

Susannah  Kite,  Friends  Library,  Germantown,  Phila. ;  Cle- 
mails  Scoltii  Porter,  from  Colorado. 

Thos.  Mechan;  Salicornia  arbiiscula  R.  Br,,  from  Victoria, 
Australia,  collected  by  Baron  von  Miiller. 


REPORT  OF  THE  MINERALOGICAL  SECTION. 

The  Director  of  the  Mineralogical  Section  of  the  Academy  of 
Natural  Sciences,  would  reapectl'nily  report  that  meetings  of  the 
Section  have  been  held  regularly  every  month,  except  July  and 
August.  The  attendance  lias  been  larger  than  in  the  prior  year, 
and  there  has  been  no  lack  of  interest. 

Reference  to  the  annexed  list  of  donations  will  show  that  the 
e  of  the  collection  of  the  Academy  has  been  satisfactory. 
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The  local  collection  has  been  arranged  and  labeled. 

At  the  February  meeting  it  was  decided  to  admit,  as  associate 
members,  persons  interested  in  mineralogy  but  ineligible  to  active 
membership  by  reason  of  not  being  me:ubers  of  the  Academy. 
Several  such  have  been  elected,  and  have  attended  the  meetings 
and  taken  much  interest  in  the  proceedings. 

Through  the  courtesy  of  the  Biological  and  Microscopical  Sec- 
tion, the  Mineralogical  Section  has  had  the  use  of  microscopes  in 
the  examination  of  sections  of  rocks,  and  of  minerals  included 
in  others.  Several  interesting  exhibitions  of  this  character  were 
had,  showing  an  entertaining,  and,  as  yet,  little  explored  region, 
in  which  it  is  hoped  the  lady  members  of  the  Section  may  find  a 
field  peculiarly  suited  to  their  opportunities  of  study. 

It  is  purposed  to  present  to  the  Academy  for  publication  a  state- 
ment of  the  more  important  communications  made  to  the  Section. 

The  following  list  of  additions  made  to  the  Mineralogical  Cabi- 
net during  the  year  has  been  furnished  byMr.  Chas.  F.  Parker: — 

G.  W.  Baker.     Nodules  of  Hematite,  Venezuela. 
A.  J.  Brand.     Native  Copper,  Mudison  Co.,  W.  Ya. 
•  Col.  T.  M.  Bryan.     Aaphaltuni,  Amber,  Flint  and  Geode  of  the 

same,  probabl^*^  pseudomorph  of  Sponge,  from  the  marl  of 

Yincenttown,  N.  J. 
Dr.  J.  M.  Cardeza.     Fossiliferous(?)  Sandstone,  Del.  Co.,  Pa.; 

Lignite,  Elkton,  Md. 
Mrs.  Hugh  Davids.     Stilpnomelane,  Weilburg,  Nassau  ;  Braunite, 

Ilraenau,  Thuringia;  Ardenite,  Salm-Chateau, Belgium;  Ber- 

thierite  in  Quartz,  near  Freiberg,  Saxony;    Megabasite  on 

Quartz,  Bohemia. 
John  Ford.     Tourmaline,  W.  side  of  Schuylkill,  Phila.;  Chlorite 

with  Magnetite,  above    Manayunk:    Pink   Marble,   Marble 

Hall,  Mont.  Co.,  Phila. 
Mrs.  Gabb.     Borax,  near  Clear  Lake,  Cal. 
G.  N.  P.  Gale.      Collection  of  minerals  and  rocks,  Orange  Co., 

N.  Y. 
J.  Geismar.     Gypsum,  marl  of  Burlington  Co.,  N.  J. 
E.  Goldsmith.     Peat,  Nantucket  Island,  Mass. 
J.  M.  Hartman.     One  hundred  minerals  from  various  localities, 

including  a  fine  suite  of  Iron  ores  from  Sweden. 
Dr.  H.  Ilaupt,  Jr.     Stalactite,  Giles  Co.,  Ya. 
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Dr.  F.  V.  TIayden.  A  fine  collection  of  Geyserites,  etc.,  Geysers 
of  the  Yellowstone  National  Park. 

W.  W.  Jefferis.  Lignite,  Penna.  K.  II.  Tunnel,  Baltimore,  Md.; 
Bronzite, Bare  Hills,  Md.;  Corundum  and  Culsageeite,  Chester 
Co.,  and  Kyaniie,  Lancaster  Co.,  Pa.;  Micaceous  Iron,  Lake 
Superior. 

Dr.  Jos.  Leidy.  Steatite  pseudomorph  of  Staurolite,  Lisbon,  N. 
U.;  ApophylUte,  Isle  Haute,  Bay  of  Fundy. 

H.  C.  Lewis.  Native  Sulphur,  Surry  Co.,  N.  C;  Lignite,  Kin- 
kora,  X.  J.;  Diatomaceous  Earth,  Richmond,  Va. 

Dr.  Linn.     Muscovite  with  peculiar  markings,  Macon  Co.,  X.  C. 

W.  L.  Mactier.     Amber,  Nantucket,  Mass. 

J.  W.  Peck.  Calcite,  from  beneath  a  bed  of  upper  Silurian  Peii- 
tamerus,  Delhi,  Ind. 

Theo.  J).  Rand.  Twelve  Rocks,  Mahanoy  City,  Pa.;  Diabase,  near 
Pottstown,  Pa.;  Euphyllite  in  Tourmaline,  Py rite.  Quartz, 
xls.,  Chester  Co.;  Almandine,  Dixon's  Quarry,  Delaware; 
forty-four  Rocks,  neighborhood  of  Phila.;  Petroleum,  Ennis- 
killen,  Canada;  Willemite,  Franklin,  N.  J.;  Drusy  Quartz, 
Calcite,  Montgomery  Co.,  Pa. ;  Quartz,  Andalusite,  Delaware 
Co.,  Pa. ;  seventeen  Rocks,  Delaware  Co.,  Pa. ;  Stalactite, 
Page  Co.,  Va. ;  Molybdenite,  Frankford,  Phila. 

Dr.  Ruschenberger.  Obsidian,  Mauua  Loa,  Ilawaii,  eruption  of 
1856. 

W.  S.  Vaux.  Cuprite,  Cornwall,  England;  Pyrosmalite,  Nord- 
uiarken,  Sweden;  Gypsum,  Monte  Doneto,  Bologna;  four 
crystals  of  Orihoclase,  iiaveno.  Lake  Maggiore,  Italy;  Axi- 
nite.  Medals,  Switzerland;  Yanadinite,  Lead  Hills,  Scotland  ; 
a  fine  specimen  of  Harmotome,  Strontian,  Scotland;  Octabe- 
dral  Quartz  and  Hematite,  St.  Lawrence  Co.,  N.  Y.;  Apatite 
and  Biotite,  Burgess,  Canada;  Spinel,  Orange  Co.,  N.  Y. ;  a 
very  fine  specimen  of  Proustite,  Chanarcillo,  Copiapo,  Chili. 

Jos.  Willcox.  Corundum,  from  Chester  Co.,  Pa.,  and  Ala.;  Tour- 
maline, Pyroxene,  and  Hornblende,  St.  Lawrence  Co.,  X.  Y.; 
Pyrophyllite, Chesterfield,  S.  C;  Margarite,  Andesite,  Chester 
Co.,  Pa.;  Phlogopite,  Apatite,  Ontario,  Canada;  twelve  Stau- 
rolites.  Tannin  Co.,  Ga. 

Minerals  in  exchange  for  duplicate  books.  Ilmenite,  Bavaria; 
Astrophyllite,  El  Paso  Co.,  Cal.;  Calcite  in  Limestone,  Fino- 
rite  and  Calcite  in  Limestone,  Millerite  and  Dolomite,  St. 
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Louis,  Mo.;  Orthoelase,  Gothite  on  Quartz,  Orthoclase,  Pike's 
Peak,  Col.;   Limonite,  Neguanee,  Mich.;   Pyrolusite,  Nova 
Scotia;  Stalactite,  Stalagmite. 
Minerals  purchased.    Adamite  on  Quartz,  France  ;  Gersdorfflte, 
Styria ;  Eudyaliteand  Arfvedsonite  with  Feldspar,  Greenland; 
Wavellite,  Montgomery  Co.,  Ark.;  Corundum  and  Lesleyite, 
Corundum,  Barnhardtite,  N.  C. ;  Langite,  Cornwall,  England  ; 
Euxenite,  Arendal,  Norway;  Helvite  with  Quartz  and  Zinc- 
blende,  Saxony;  Melilite  in  Lava,  Humite,  Vesuvius;  Sen- 
armontite,   Algeria;    B^'townite,    Canada;    Fergusonite    in 
Quartz,  with  black  Mica,  Ytterby,  Sweden  ;  Sepiolite,  Bonitz; 
Covellite,  Dillenberg;  Glaucodot,  Sweden. 
Minerals  deposited  by  Am.  Phil.  Soc.     Red  Porph^'ry,  Sweden; 
Pipe-stone,  Sioux  Countr^';  Leopardite,  N.  C. ;  Zinc,  the  first 
manufactured  in  America,  made  from  ore  from  Perkiomen 
Mine,  Montgomery  Co.,  Pa. 
The  collection  of  minerals  of  the  Franklin  Institute,  and  the 
rocks  of  the  Rogers  Survey  of  Penna.,  heretofore  in  its  custody, 
have  been  deposited,  on  condition  of  their  return  on  demand. 

I  would  also  report  the  completion  of  the  numbering  of  the 
minerals  in  the  Museum,  in  accordance  with  the  catalogue,  and  the 
preparation  of  an  alphabetical  index  of  the  same. 

All  of  which  is  respectfully  submitted, 

TuEO.  D.  Rand, 
Director, 

The  election  of  Officers  for  1880  was  held,  with  the  following 
result : — 

President         .        .        .     W.  S.  W.  Ruschenberger,  M.D. 

Vice-Presidents       •        •     Wm.  S.  Vaux, 

Thomas  Meehan. 
Recording  Secretary        .     Edward  J.  Nolan,  M.D. 

Corresponding  Secretary    Geo.  H.  Horn,  M.D. 

Treasurer       •        .        .     Wm.  C.  Henszey. 

Librarian        .        .        •    Edward  J.  Nolan,  M.D. 

Curators  .        .        .    Joseph  Leidy,  M.D., 

William  S.  Vaux, 

Charles  F.  Parker, 

R.  S.  Kenderdine,  M.D. 
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Counciliore  lo  m 


Rev.  H.  C.  McCook, 
Edw.  Potts, 
Isaac  C.  Martiiidtile, 
Tlieo.  D.  Rand. 
Edw.  S.  Whelen, 
Clarence  S.  Boment, 
Aubrey  H.  Smith, 
S.  Fisher  Corlies, 
Geo.  Y.  Shoemaker. 


ELECTIONS  DURING  1879. 

MEMBERS. 

January  28. — H.  Dtimoiit  Wagnei',  Charles  Henry  Hart,  Jacob 
Binder,  Geo.  A.  Binder. 

March  25. — Josepli  Mellora,  Wm.  S.  Aachincloss. 

April  29.— Robert  Meade  Smith,  M.P.,  J.  0.  Kirkbride,  M.D., 
Jaa.  F.  Magee,  Wra.  S.  Magee,  Henry  C.  Coales,  Henry  W,  Stel- 
wagoD,  M.D.,  Robert  S.  Davis. 

May  21. — Chas.  Penny  packer. 

June  2-4.— William  P.  Foulke. 

July  29.— John  M.  Taylor,  M.D. 

October  28.— Russell  S.  Hill. 

November  25. — John  C.  Dawson,  H.  Russell  Baasler,  Mrs. 
Marin^  J.  Chase,  BenjamiQ  Sharp,  Otto  Lutby,  John  Wilaon. 


COBRESPONDEMTS. 

March  25. — George  Bentham,  of  London ;  Wm.  H.  Leggett,  of 
New  York  ;  John  M.  Coulter,  of  Hanover,  Ind. 

July  21. — Gustav  Mayr,  of  Vienna;  C.  Emery,  of  Palermo. 

September  30.— Lient.  C.  A.  H.  McCanley,  U.  S.  A. 

November  25— Theodor  Kjerulf,  of  Christiania  ;  J.  W.  Pike,  of 
Vineland,  N.  J. 
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ADDITIONS  TO  THE  LIBRARY. 
From  December  3,  1878,  to  November  25,  1879,  inclusive. 

Abort  and  Markoe,  reply  to  Hon.  Mr.  Tappan,  1843.     T.  R.  Peale. 
Abich,  U.     Karten  und  profile  zur  Gcologie  der  Ilalbinseln  Kcrtsch  und 

Taman. 
Gcologiscben   Beobacbtungen   auf  Reisen  in   den   Gebirgs  landern- 

zwiscben  Kur  und  Araxes.     Dr.  F.  V.  Hayden. 
Adams,  H.  H.  D.  and  H.  Glacomelli      Tlie  bird  world.     In  excbange. 
Agricultural  reports,  general  index,  1837-1861.     Agricultural  Department^ 
Allen,   T.   P.     Cbaracese  Americance.     Pts.  1  and  3.     I.  V.  Williamson 

Fund. 
American  Museum  of  Natural  History,  N.  Y.,  10th  report,  1879.     The 

Trustees. 
Amman,  J.     Stirpium  rariorium  in  Imperio  Rutheno  sponte  provenientium. 

1739.     In  exchange. 
Arctic  world,  1878.     In  exchange. 
Ardissone,  F.     Le  floridee  Italichc. 
La  vie  des  cellules.     The  Author. 
Uso  delle  diatomee  nella  determinazione  della  penetrazione  degli  obiet- 

tivi.     The  Author. 
Astor  Library,  report,  1878.     The  Trustees. 
Baillon,  M.  tl.     Dictionnaire  de  Botaniquc.     11  Fasc. 

Natural  history  of  plants.    Vol.  V.     I.  V.  Williamson  Fund. 
Balbiani,  G.     Generation  des  Vert6bres.     I.  V.  Williamson  Fund. 
Barber,  E.  A.     Indian  i^raves  in  Chester  Co.,  Pa.     The  Author. 
Barcena,  M.     Dicurso  dedic6  a  la  memoria  de  P.  Angelo  Secchi.     The 

Author. 
Barker,  Jos.  B.     Navy  Department.     Bureau  of  Medicine  and  Surgery 

Reports,  1879.     The  Department. 
Barney,  E.  E.     Additional  facts  in  relation  to  the  Catalpa  Tree.     The  Au- 
thor. 
Bary,  A.  De.     Die  Erscheinung  der  Symbiose.     1879.     I.  V.  Williamson 

Fund. 
Bataviaasch  Genootschap  van  Kunsten  en  Wetenschappen,  Tweede  Ver- 

volg-Catalogus  der  Bibliotheek.     The  Society. 
Bayle,  E.,  and  H.  Zeiller.     Explication  de  la  Carte  geologique  de  la  France. 

Atlas,  Ire  et  2c  partie.     Dr.  F.  V.  Hayden. 
Benson,  L.  S.     Mathematics  in  a  dilemma.     The  Author. 
Berg,  C.     Fauna  entomologica  de  Patagonia. 
Lepidopteren  Patagonien's. 
Sobre  la  Vida  de  las  Abejas. 

Geuero  Streblota  y  las  Notodontinas  de  la  Republica  Argentino. 
Udsigt  over  det  Svdlige  Norges  geologi.     Text  4to  and  Atlas  folio. 

1871).     The  Author. 
Bernard,  C.    Lcqous  de  physiologic  operatoire,  1879.     I.  V.  Williamson 

Fund. 
Berthelot,  Sabin.     Vitality  des  Mers,  1878.     I.  V.  Williamson  Fund. 
Bessels,  E.     Die  amerikanische  Nordpol-Expedition.     1.  V.  Williamson 

Fund. 
Beudant,  F.  S.     Cours  elementaire  d^histore  naturelle  Min^ralogie.     6me 

Ed.     Dr.  F.  V.  Hayden. 


^«t        i*HorKKr»r!VOfl  or  acadzict  or  jkatzkal  tigm'Bi    fl879. 
( \*ttnvillorM  to  9erc^  thret     Rer.  H.  C.  McCook. 


(/rrfi'M 


Edw.  PotU. 

Isaac  C.  Martindak, 

Theo.  IK  Rand. 


tSninirfi  Committee  .     Eclw.  S.  Whelen, 

CI  a  rente  .S.  Bement, 
Aiibrev  H.  Smith* 
S.  Fisher  Corlies. 
Geo.  Y.  Shoemaker. 


ELECTIONS  DURING  1ST9. 

MEMBERS. 

Jntiuanj  28. — II.  Dumoiit  Wagner,  Ciiarles  Ilenrv  Hart.  Jacob 
HintUrr,  (veo.  A.  Hin«1er. 

March  25 Joseph  Mellors,  Wm.  S.  Auchincioss. 

Airil  20.— UolK?rt  Meade  Smith,  M.D..  J.  J.  Eirkbride,  M.D., 
,1mm.  F.  Magee,  Wra.  S.  Magee.  Henry  C.  Coates,  Henry  W.  Stel- 
wagon,  M.D.,  Robert  S.  Davis. 

J/ay  27. — CIkis.  Pennypacker. 

jnnr  24— William  P.  Foulke. 

July  20— John  M.  Taylor,  M.D. 

Octifhrr  2S.— Kusj»ell  S.  Hill. 

ynrrnthi*r  25. — .Tohn  ('.  Dawson,  H.  Russell  Bassler,  Mrs, 
Marine  J.  Chase,  Renjnniin  Sharp,  Otto  Luthy,  John  Wilson. 

COR  R  ES IM » M  >  K  N  T  S. 

Marrh  25. — (Jeorge  iKMitham,  <»f  L^ntion  ;  Wm.  H.  Leggett,  of 
New  York;  Joiin  M.  Coulter,  of  Hanover,  Ind. 

July  21. — (fustav  Mayr,  of  Vienna;  C.  Emery,  of  Palermo. 

S'f'hmbt'r  30.— Lieut.  C.  A.  H.  McCauley,  C.  S.  A. 

\nrtwhtr  25 — Theodnr  Kjerulf,  of  Chribtiania  ;  J,  W.  Pike,  of 
Vint'land,  N.  J. 
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Cincinnati  Society  of  Natural  History,  Zoological  nomenclature.     The 

Author. 
Clarke,  W.  B.    Sedimentary  formations  of  New  South  Wales.    4th  Ed. 

The  Author. 
Cogniaux,  A.     Cucurbitac^es  nouvelles.     1  and  2  Fasc.     The  Author. 
Cohn,  F.     Kryptogamen-Flora  von  Schlesien.    2er  Bd.,  le  and  2e  H.    I. 

V.  Williamson  Fund. 
Colvin,  V.    Survey  of  Adirondack  Wilderness,  N.  Y.,  1873.    In  exchange. 
Commissioner  of  Agriculture,  letter  relative  to  the  manufacture  of  maize 
and  sorghum  sugars. 
Reports  of  1877  and  1878.    The  Author. 
Comptroller  of  the  currency,  report,  1878.     John  J.  Knox. 
Commissioners  of  Education,  report,  1877.     The  Bureau  of  Education. 
Commissioners  of  Public  Charities  of  Penna.     9th  report.     The  Commis- 
sioners. 
Conant,  A.  J.     Foot-prints  of  vanished  races  in  the  Mississippi  Valley.     I. 

V.  Williamson  Fund. 
Contributions  from  the  E.  M.  Museum  of  geology  and  archaeology  of  Prince- 
ton College.     No.  2.     The  College. 
Cooper,  E.    Forest  culture  and  the  Eucalyptus  trees.    The  Author. 
Cooper,  J.  G.    Notes  on  some  land-shells  of  the  Pacific  Slope.    The  Au- 
thor. 
Cope,  E.  D.    Eleventh  contribution  lo  the  herpetology  of  tropical  America. 
The  modern  museum. 
Genera  of  Felidae  and  Canidse. 
Contributions  to  the  zoology  of  Montana. 
Extinct  species  of  Rhinoceridie  of  North  America. 
Palaiontological  Bulletin,  No.  30. 
Theromorphous  reptilia.     The  Author. 
Coquand,  M.  H.     Geologic  de  TArrondissement  de  Corte. 

Notice  geologique  sur  les  environs  de  Pandermo.     The  Author. 
Cotter,  J.  C.  B.     Contribuicjoes  para  o  conhecimento  da  Fauna  terciaria  de 

Portugal.     The  Author. 
Costa,  O.  G.    Microdoride  Mediterraneo,  T.  1. 

MoUuschi  del  Regno  di  Napoli,  36  plates.    I.  V.  Williamson  Fund. 
Coutance,  A.    Structure  musculaire  chez  les  Mollusques  ac6phales.     I.  V. 

Williamson  Fund. 
Cox,  E.  T.     Geological  Survey  of  Indiana,  8th,  9th,  and  10th  annual  re- 
ports.    John  Collett. 
Coxe,  R.  S.    Life  and  character  of  Gen.  Wm.  Henry  Harrison.     T.  R. 

Peale. 
Crepin,  F.     Fragments  paleontologiques  pour  servir  a  la  flore  du  terrain 
houillier  de  Belgique.     ler  Fragment. 
Note  sur  le  Pecoptoris  odontopteroides. 
Plantes  fossiles  des  dep6ts  Devoniens. 

Materiaux  pour  servir  a  Thistoire  des  roses.    4me  Fasc.     The  Author. 
Cresson,  E.  T.     North  American  Aphidaj,  with  description  of  new  species. 

The  Author. 
Cressy,  Noah.    Bezoar  Stones,  Calculi  and  other  animal  concretions.    The 

Author. 
Crowther,  H.     Whitby.    The  Author. 
Curators  of  the  Museum  of  Wesleyan  University,  eighth  annual  report, 

1879.    The  Authors. 
Curioni,  G.     Geologia.     Pts.  1  and  2.     1877.    Dr.  F.  V.  Hayden. 
Dall,  W.  H.     Alaska  and  its  resources,  1870.     I.  V.  Williamson  Fund. 
Use  of  the  generic  name  Gouldia  in  zoology. 
Califomian  species  of  Fusus. 

New  species  of  moUusks  from  the  northwest  coast  of  America.    The 
Author. 
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Foster  and  Whitney's  Lake  Superior.    Part  2,  2  Vols.    Edw.  Stroud. 
Franklin  Fire  Insurance  Company.     Semi-centennial  Celebration,  1879. 

The  Company. 
Gegenbauer,  C.    Comparative  Anatomy.    Transl.  by  T.  Jeffrey  Bell,  1879. 

I.  V.  Williamson  Fund. 
Geikie,  A.     Elementary  lessons  in  physical  geology. 

Field  Geology.     I.  V.  Williamson  Fund. 
Genth,  F.  A.     North  Carolina  Uranium  minerals.    The  Author. 
Geological  Record,  1874-76.    The  Editor. 
Geological  Survey  of  Canada.     Report  of  progress  for  1877-78.     The 

Survey. 
Geological  Survey  of  India.     Records,  Vol.  XI.,  Pt.  1  ;  Vol.  XII.,  Pt.  1. 
Memoirs,  8vo.,  Vol.  XIV.  and  Vol.  XV.,  Pt.  1. 
Memoirs,  4to.     Palseontologia  Indica.     Ser.  IV.,  Vol.  I.,  Pt.  3  ;  Ser. 

XII.  1. 
Contents  and  index  of  the  first  ten  volumes  of  the  Records  of  the  Geo- 
logical Survey  of  India,  1868-1877.     The  Survey. 
Geological  Survey  of  Pennsylvania.     Reports  D«,  E,  F,  G,  O,  P.  V.  &  M*. 

The  Survey. 
Gilbert,  G.  K.    Report  of  the  geology  of  the  Henry  Mountains.    Depart- 
ment of  the  Interior. 
Goette,  A.     Gliedmassen-Skelets  der  Molche.    I.  V.  Williamson  Fund. 
Gorringe,  H.  H.    Coast  of  Brazil,  I. 

West  C/Oast  of  Africa,  I.    In  Exchange. 
Gosselet,  M.  J.    Le  calcaire  devonien  sup6rieur  dans  le  N.  E.  de  Tarron- 
dissement  d'Avesnes. 
Le  calcaire  de  Givet,  3me  et  4me  partie. 
Gosselet,  M.  J.  and  Henri  Rigaux.    Mouvcment  du  sol  de  la  Flandre  depuis 

les  temps  geologiques.    The  Author. 
Grandidier,  A.    Histoire  physique,  etc.  de  Madagascar.     Vols.  XII.  XIII. 

and  XIV.    I.  V.  Williamson  Fund. 
Gratiolet,  P.     Plis  c6rebraux  de  Thomme  et  des  primates.    I.  V.  William- 
son Fund. 
Gray,  Asa.     Botanical  text-book.     6th  Ed.,  Pt.  1.     Structural  Botany. 

I.  V.  Williamson  Fund. 
Gray,  A.     State  Board  of  Agriculture,  Kansas,  1st  biennial  report. 
Monthly  reports,  Sept. -Dec.  1878. 

Quarterly  report,  March  31,  1879,  June  30,  1879.     The  Author. 
Gray,  J.  H.     China.     2  Vols.     1878.     I.  V.  Williamson  Fund. 
Green,  Miall,  etc.     Coal.     1878.     I.  V.  Williamson  Fund. 
Grenacher,  H.     Sehorgan  der  Arthropoden.    I.  V.  Williamson  Fund. 
Grisebach,  A.  H.  R.     Genera  et  species  Gentianearum.    1839.    J.  H.  Red- 
field. 
Gronovius,  J.    Historia  Indica.    1706.    In  Exchange. 
Gross,  S.  D.     Obituary  notice  of  Isaac  Hays,  M.D.    The  Author. 
Grote,  A.  R.    On  Lithophane  and  new  NoctuidsB.     The  Author. 
Gscheidlen.     Physiologische  Methodic.    4e  Lief. 
Guppy,  R.  J.  L.     West  Indian  tertiary  fossils.     Henry  Vendryes. 
Habel,   S.      Sculpture  of  Santa  Lucia  Cosumalwhuapa  in  Guatemala. 

Smithsonian  Institution. 
Haeckel,  E.    Evolution  of  Man.    2  Vols.    1879. 
Generelle  Morphologic  der  Organismen.    2  Vols. 
Populare  Vortrage.    1st  Heft.    1878.    I.  V.  WilliamBon  Fund. 
Halsted,  B.  D.     American  species  of  CharacesB.    The  Author. 
Harpc,  P.  de  la.    Nummulites  appert^nant  a  la  zone  Buperi^are  des  FftUdses 
de  Biarritz. 
Nummulites  du  Cont6  de  Nice. 
Nummulites  des  environs  de  Nice  et  de  Menton.    Tha  i 
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Hayden.     Snn  pictnres  of  the  Rocky  3IoantaiQS. 

The  Bo-called  Two-<^Jeean  Pass.     The  Author. 
Hayes,  I,  I.     Land  of  desolation.  1872.     In  Exchange. 
HC'bert,  Edm.     FfrtAilts  de  la  craie  da  nord  de  T Europe. 

Ol/ser^ations  fcur  le  terrain  quaternaire.    The  Aathor. 
Hector,  J .    Colonial  ^lasenm  and  Geological  Surrey  of  New  Zealand.    ISth 

n-pfirt.     The  Author. 
Geological  Survey  of  New  Zealand.    ^leteorological  report,  1877.    Re- 

p^>rt»  of  geolotrical  explorations,  1877-78.     The  Director. 
Hcer,  O.     Flora  fopsilis  artica.     5  Bd.     1878.     I.  V.  Williamson  Fund. 
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Jensen,  O.  8.     Turbellaria  ad  Litora  NorvegisB   occidentalis.    Bergen 

Museum. 
Jhering,  H.  von.    Peripherische  Nervensystem  der  Wirbelthiere,  1878.    I. 
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Julien,  A.  A.     Fissure-inclusions  in  the  fibrolitic  gneiss  of  New  Rochelle, 

N.  Y.     The  Author. 
Just,  L.     Botanischer  Jahresbericht.    5er  Jahrg.,  ler  und  2e  Abth.     I.  V. 

Williamson  Fund. 
Kempf,  M.     The  wandering  Cainida;.     The  Author. 
Kessler,  H.  F.     Lebensgeschichte  der  auf  Ulmus  campestris  L.  vorkom- 
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N   r.     Till-  Author. 
Intf-rn.iiional  Kxliibition.  Fairniouni  Park,  oflirial  bnllotin,  1809. 
I.s.ti-l,  .\..  and  <*.  Tapparoui-   Canrfri.      Strom  bid  i  did  Mar  Kosso.     The 

.\uilioro. 
.Tacqniii.  .\    J.     OliNfriationuni  botanitnruui.  17Ct.     In  Eirtian^e. 
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Fund. 

Moncel,  Count  du.  Telephone,  microphone,  and  phonograph.  I.  V.  Wil- 
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I.i^r*r:in  of  ronarrM*.  r^j-rir.  l*7*f.     The  AThAr. 
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l^tf:k':rtj*f>n,  V,'.  \.     Floiind*-ra  of  onr  mark'^t.     Th*»  Author. 

Lu^.:.*-.*^  k.  J.     r^rif-ntiiSr  l«-c*iir«^4.     I    V.  Wi'.'.iam^n  FuDil. 

Lymrih.  JJ.  ?•.     ^#'-o!oiri'.al  ^nrvi^y  of  Japan.     R»-j«>rt  of  aec^nd  Te»r"«  pro- 

jTPH^  r,f  rhft  ^tirvf-y  of  ih*-  Oil  Lan'U  of  Japan.     The  AaiL>ir 
Mara.: 4' 'T.  .\]fx.     Infro<li]rrion  to  i\i*-  «y«Tfmatic  ziH^o^ry  and  morpbolc^j 

'-.f  \*-r^*-hr%^*'  'xn'imal*.     I.  V.  Wiri;am*«»n  Fund. 
7.ft*t'.o'jy  of  \*T?f'Jirit*-  nnim»i3.  l*??*?.     I.  V.  William^^a  Fun«i. 
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ferme.    The  Aulhor. 
Smith,  W.  H.    Practicnl  mode  of  atudylng  the  heart. 

Catalogue  of  reptilia  and  amphibia  of  Michigan.     The  Author. 
Smithsonian  Inslitulion.  Annual  Report.  1877. 
Miscellaneoua  Collettion,.     Vnls,  13,  14,  15, 
List  of  publications,  1870.     The  In^iliUinti. 
Snellen,  H.     Le  telemeteorograpbe  d'Olland.    The  Autlior. 
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Jahrg.  1  II.     The  Author. 
Bordeaux.     Academic  Nationale  des   Sciences,   Belles  Lettres  et  Arts. 
Actes,  3e  Ser.  3.5e-39e,  Annee.     Table  Hist.  etc.     The  Society. 
Societe  Linn^enne.    Actes  T.  32,  Livr.  1-T.  33,  Livr.  2.    The  Society. 
Societe  des  Sceinces  physiques  et  naturelles.     Memoires,  2e  Ser.  T.  2, 
3e  Cahier-T.  2,  2e  Caii.     TJie  Society. 
Boston.     Society  of  Natural  History.     Proceedings,  Vol.  19,  Pt.  4. -Vol.  20, 
page  272. 
Memoirs,  Vol.  3,  Pt.  1,  Nos.  2  and  3.     The  Society. 
Braunschweig.     Archiv  fiir  Anthropologic,  11  Bd.  3es  Viertelj.-12  Bd.  les 

Vierlelj.     I.  V.  Williamson  Fund. 
Bremen.     Naturwissenschaftliche  Verein.     Abhandlungen,  6  Bd.,  1.    The 

Society, 
Bristol.     Naturalists'  Society.     Proceedings,  Vol.  2,  Pt.  3.     The  Society. 
Brooklyn.     Entomological  Society.     Bulletin,  Vol.  1,  No.  7- Vol.  2,  No.  3. 

the  Society. 
Briinn.     Naturforschenden  Verein.    Verhandlungen,  15  and  16.     The  So- 
ciety. 
Bruxelles.     Academie  Royale  des  Sciences,  des  Lettres  et  des  Beaux-Arts 
de  Belgi(iue.     Annales,  1877-1878. 
Bulletin,  2me  Ser.  T.  41-44. 
Memoires  couronnes,  8vo.  T.  27. 
Memoires  couronn^'S,  4to.  T.  40.     The  Society. 
8ociet6  Beige  de  Microscopic.    Bulletin,  31  Oct.  1878-25  Sept.  1879. 
Aunalea,  T.  3.     The  Society. 
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Annales,  T.  21.     The  Society. 
Socicte  Malacologique.     Annales,  T.  11.     Proces-Vcrbaux,  T.  6  and 

7.     The  Society. 
Societc  Royale  de  Botanique.     Bulletin,  T.  1-15.     The  Society. 
Budapest.     Uugarische  National  Museum.     Termeazetrajzi  Fuzetek,  2  Kd- 
tet,  4.     The  Society. 
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Buenos  Ayres.    Sociedad  Cientifica  Argentina.    Anales,  Nov.  1878,  May, 

1879.     See  Cordoba.    The  Society. 
Buffalo.     North  American  Entomologist.    Vol.  1,  Nos.  1-5.    The  Editor. 
Caen.    Academic  nationale  des  Sciences,  Arts  et  Belles-Lettres.    M^moires, 

1878,  1879.     The  Society. 
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Cap  Rouge.     Le  Naturaliste  Canadien.     Jan. -Nov.  1879.    The  Editor. 
Cassel.     Malakozoologische  Blatter.     Bd.  25,  Bg.  8  et  seq.    Neue  Folge, 

ler  Bd.  Bg.  1  et  seq. 
Cherbourg.    Soci^td  Nationale  des  Sciences  Naturelles.    Memoires,  T.  21. 

The  Society. 
Chicago.     American  Antiquarian,  Vol.  1,  Nos.  3  and  4 ;  Vol.  2,  No.  1. 

The  Editor. 
Christiania.     Archiv  fur  Mathematik  og  Naturvidenskab.  8  Bd.  3e  H.-4  Bd. 
2  H.     The  Editor. 
K.  N.  Frederiks  Universitet.  Aarsberetning,  1876-'77.  The  University. 
Norwegischen  Metcorologischen  Institut.     Jahrbuch,  1874,  1875,  and 

1876.     The  Institute. 
Nvt  Magazin  fiir  Naturvidenskabeme.    23  Bds.  1  H.-24e  Bds.  3  H. 

^he  Editor. 
Videnskab-Selskab.     Forhandlinger,  1875,  1877,  and  1878.     Bkrifler, 
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Cincinnati.     The  Paleontologist,  Nos.  3  and  4.     The  Editor. 

Society  of  Natural  History.    Journal,  Jan.  1879  ;  Vol.  2,  No.  1.     The 
Society. 
Copenhagen.     K.  D.  Videnskabemes  Selskab.     Oversigt,  1878,  No.   2  ; 

1879,  Nos.  1  and  2. 

Skrifter,  5te  Raekke  XII.  3  and  4.     The  Societv. 

Naturhistorisk  Tidsskrift.    8e  Kaekke,  11  Bd.  3  H.    I.  V.  Williamson 

Fund. 
Societ6  Royale  des  Antiquaires  du  Nord.    Memoires,  Nouvelle  Serie, 

1877. 
Tillaee,  1876.     The  Society. 
Danzig.     Naturforschende  Gesellschaft.     Schriften,  Neue  Folge,  4en  B., 

2es  H.     The  Society. 
Davenport.     Academy  of  Natural  Sciences.     Report,  1879.    The  Society. 
Dresden.    K.  Zoologische  Museum.    Mittheilungen.  3es  H.     The  Director. 
K.  Sammlung  fiir  Kunst  und  Wissenschaft.     Ergebnisse  von  Funfzig- 
jahrigen  Beobachtungen  der  Witterung,  1879.    Bericht,  1876-1877. 
The  Council. 
Naturwissenschaftliche  Gesellschaft  Isis.  1878,  Juli-Dec.  The  Society. 
Verein  fiir  Erdkunde.     Jnhresbericht,  15.     The  Society. 
Dublin.     Royal  Geographical  Society  of  Ireland.    Journal,  Vol.  15,  No.  1. 
The  Society. 
Royal  Irish  Academy.     Proceedings,  Ser.  2,  Vol.  1,  Nos.  12,  13 ;  Vol. 

2,  Nos.  2,  7 ;  Vol.  3,  Nos.  1-3. 
Transactions.     Science,  Vol.  26,  Nos.  6-17.     Polite  Literature  and  An- 
tiquities, Vol.  27,  Pts.  1  and  2.    The  Society. 
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DQrkheim  a.  d.  Haardt.     Pollichia.     Jahresbericlit  88-85.     The  Society. 
Edinburgh.    Royal  Botanic  Garden.     Report,  1878.     The  Director. 
Geological  Society.     Transactions.   Vol.  3,  No.  2.     The  Society. 
Royal  Society.     Proceedings,  No.  100. 
Transactions.     Vol.  18,  Ft.  2.     The  Society. 
Scottish  Naturalist.     Nos.  33-36.     The  Editor. 
Emden.    Naturforschende  Gesellschaft.     63er  Jahresbericht.     The  Society. 
Erlangen.   Physikalisch-medicinische  Societal.   Sitzungs-berichte,  10  Heft. 

The  Society. 
Florence.   R.  Istituto  di  Studi  Superiori  practici  e  di  perfezionamenta.   Pub- 
licazione,  Sezione  di  Medicina  e  Chirurgia,  Vol.  1.     Sezione  di  Sci- 
enze  iisiche  et  naturali,  Vol.  1.     The  Society. 
Frankfurt  a.  M.    Deutschen   malakozoologische  Gesellschaft.  Jahrbucher, 
6er  Jahrg.,2,  3,  and  4  H. 
Nachrichtsblatt,  Her  Jahrg.  1-5.     The  Society. 
Senkenbergischen  Naturforschenden  Gesellschaft.  Abhandlungen,  Her 

Bd.,  2  and  3  H. 
Bericht,  1876-77,  1877-78.     The  Society. 

Der  Zoologische  Garten,  10  Jahrg.  7-20  Jahrg.  6.     The  Editors. 
Freiburg  i.  B.     Naturforschende  Gesellschaft.     Bericht,  Bd.  7,  H.  3.     The 

Society. 
Geneva.    Congres  periodique  international  des  Sciences  Medicales.   Comptes 
Rendu,  1877.     Dr.  Wm.  H.  Jones. 
Schweizerische  palaontologische  Gesellschaft.     Abhandlungen,   Vol, 

5.     I.  V.  Williamson  Fund. 
Soci6t6  de  Physique  et  d*Histoire  Naturelle.     MSmoires.     Vol.  25,  No. 
2  ;  Vol.  26,  No.  1 .     The  Society. 
Genoa.     Museo  civico  di  Storia  Naturale.     Vols.  7  and  8.     The  Director. 
Societa  di  Letture  e  Conversazioni  scientifiche.    Effemeridi,  1875,  Disp. 

1-6. 
Giornale,  Anno  2,  Fasc.  10-Anno  3,  Fasc.  9.     The  Society. 
Giessen.     Oberhessiche  Gesellschaft  fur  Natur-  und  Heilkunde,  17er  Be- 
richt.    The  Society. 
Glasgow.     Natural  History  Society.     Proceedings,  Vol.   3,  Pt.  3.     The 

Society. 
Gottingen.     K.  Gesellschaft  der  Wissenschaften.    Nachrichten,  1878.     The 

Society. 
Graz.     Naturwissenschaftlicho  Verein  ftir  Steiermark.     Jahrg.  1878.     The 

Society. 
Halifax.     Nova  Scotian   Institute  of  Natural   Science.     Proceedings  and 

Transactions,  Vol.  5,  Pt.  1.     The  Society. 
Halle.     Naturforschende  Gesc^llschaft.     Abhandlungen,  Hen  Bd.,  1-8  H., 

Festschrift,  1879.     The  Society. 
Hamburg.     Nalurwissenschaftliche  Verein.    Verhandlungen,  Neue  Folge, 

Vols.  2  and  3.     The  Society. 
Hannover.     Naturhistorische  Gesellschaft.     27  and  28  Jahrb.  The  Society. 
Hanover.     Botanical  Gazette.     Vol.  3,  No.  12- Vol.  4,  No.  8.     The  Editor. 
Harlem.     HollandischeMaatschappij  der  Wetenscliappen.     Natuurkundige 
Verhandelingen,  3e  Verz.     Deel  11.     The  Society. 
Societe  Hollandaise  des  Sciences.     Archives,  T.  11, 4e  Livr.-14  Livr.  2. 
The  Society. 
Heidelberg.     Physiologische  Institute  der  Universitat.    Bd.  1,  H.  1-Bd.  2, 

H.  3.     The  Society. 
Helsingfors.    Finska  Vetenskaps-Societeten.    Ofversigt  IB,  10,  and  20. 
Bidrag,  24-31. 

Observations  M^t^orologiques,  1874-1876.    The  Society. 
Innsbruck.     Ferdinandeam.    Zeitschrift,  8e  Folge,  22e8  and  SSes  H.    Tlie 
Society. 
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Ibis.     Oct.  1878-July,  1879.     I.  V.  Williamson  Fund. 
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son  Fund. 

Quarterly  Journal  of  Science.  Oct.  1878-Sept.  1879.  I.  V.  William- 
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Fund. 
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The  Publishers. 
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rector. 
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Observatorio,  Anuario,  1877,  1878.  1879. 

Resumen  de  las  Observaciones,  1873-74,  1874-75. 

Observaciones  meteorologicas,  1873-74,  1874-75.    The  Obseryatory. 
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Jena.      Medicinisch-naturwissonschaftliche  Gesellschaft.   Zcitschrift,  13er 
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.v.T.'     A'.*     l-'rt:     T  ,\.    '..••;  :..'...*:.    .i!  r---^*    fT*:*Ji  5t^*» 

H*.'/     r      Y  .    A  r.  no  .:.'-•  IT.' I**    '^,:  ■     ■.  •■:  i  :.•:»  *p»-i  >*  ■■»f  i  h.r>'<**pt- 

'I'  t  :.  '/.  \'A  I   .,     :.;*,    :4*^    N.^ticie  «f  a  ij*-w 

1«*     |- *f.V  :0  .  N.,-*  o:.  Oj.  jf.*   i  <   i'lip-a  *.•  av-^,  1^1;  "fhe  Urra  of 

l,r..f*r^.    Kfi/..    CI.    'Ti     I*;,    r'.i  K  .  v.  j  lurf'pa-  5pin«'4a».  IW ;  IV. 

fr  -' i.«:**.  l.;7  ; '  »f, -jrff :  1;  f.  f  .r.  I/;,  y^-rj-ti"!.   of    a    new    Brmncbipod, 

It.  jf.4f.t«.  I.>.   f lo  «r>4W"^  ••**.  TA  r.'T.  „•«■• 

H.'  f  •.•,.!*/>  1::;*.  N».*«- '.n  L«.r,  i-.  >:•.•:.'.•  i.  (^has.  A..  Nativea  of  BoCel 

ir.'#'I'>r4.  ICiJ.  '  ifi   M'K   ifi   (  i-Juij'a  T"''iJ'». 'iS 

Ar/*'r'»riA      lO'i.     VHr;;»^<<ri<«     in  Siu-.'li.  Fr:iii(-iti  G..  AnDoanceme&t 

f><«rr  of  )ior;«r.i<  ill  !^*ctifiri,  I'/)  Wti  ii-tii'i'ii,      (*ba&.,     and     Frank 

M«i/«.  J    Aiik«ri«  AiiIjoijiji  *'iji<-iit  of  S|>riii_'«'r,  Ht-vJMou  of  the    Palso- 

'!« Afji  fif.  L'Tlf  (  riiioi'i*-.-!.  Part  I,  th**  familirt  Ich- 

Mlll'-r.   K.    >|.«  nrf-r,  Aririoiinc«-ijirnt  thvornni'lie    and    Cyatbocriiuds, 

of  *|i  a'h  of.  «•!  J**!*,  l^i♦J. 

Miii«riilo/if  al    Nctjou.    <  haiit;«'    of  Wiiliain^i,  II.  J.,  Aonouncemeiit  of 

ijari)«r,  '4Ht) ,  H«-fKirt  of.  454  death  of,  65. 
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PTOC.  «.  N.  S.  PHIU..  1879. 


Pt  IX. 
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PmC.  «.  N.  S.  PHIU..  1879. 
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PROC.  A.  N.  S.  PHIU ,  1879 


PI.  XI. 


CHAPMAN  ON  THE  CHIMPANZEE. 


PROC.  A.  N.  S.  PHIU.,  1879. 


PL  XII. 


CHAPMAN  ON  THE  CHIMPANZEE. 


PHOO.II.S.H79. 


PL  Mil. 


PROC,  A.  N,  S, 


PL,  XIV. 


KINCSLEV  ON  CRUSTACEA. 


